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To the Board of Dirvvtors^ 

The Hoeblmg Co^tstrnction Co., 
Trenton, A\ J. 

Gentlemen: In accordance with your wislics, as soon as 
the conditions were favorable and it was posHiljle to visit the 
htinu^d district, I made a Hj>ccial trip to San Francisco and 
mado a detailed inspection and oxanii'iiution of tlic fire-proof 
buildings. Nearly three weeks were devoted to this work. Dur- 
ing this time I visited and personal Ij examined every building 
of fire-proof coiistnictian within the burned district, Ttiis 
examination was as complete as it was possible to make it at 
the time J and consisted* of a careful and systematic study of 
each building- The exterior was minutely scrutinized, after 
whicli each story was examined from top tu bottom, Irs tlie 
case of the large buddingR, all the balls in each sttiry were por- 
Ambulated ntid co]iimi^ notes made on the spot of any fact that 
was of special interest. 

In order to get accurate results, a special convertible archi- 
tect's level was used to level the foundations and pluiub the 
walls of the most important buildini^. 

The physical difficulties of this work were many. The stair- 
ways and other means of access to the stories of the different 
buildings were often destroyed. It was necessary in many cases 
to overcome the restrictions of the authorities and owners to pre- 
vent persons from entering and examining the buildings^ some 
of which were in an unsafe condition. There were also a number 
of lesser earthquake shocks tJiat occurred while this work was 
being performed, which precipitated the loose debris and added 
an clement of danger. The work was, never theless, extremely 



irdt^resting, and was prosecuted with great v 
eighteen hours per day being devoted to it. 

In the accompanying report I have made ac 
to present facta only. No pains ivere spared in 
absolute accuracy- Nothing was taken for ^ 
statements of responHif)le jiersons who were id 
know the facts were accepted. At every ban 
tendency to ascribe wrecks and failures to dyn 
claims were in alt cases carefully investigated, 
where they were unfounded, Tliis report in all 
therefore, be accepted as correct. 

The successful manner in which the tall, steel 
buildings withstood the effects of the earthqual 
is most reassuring, in fact wonderful, and proi 
that the best modern practice is directed alon 
efficacious lines. 

It is witli much pride and personal gratifical 
rej*ort to you, in all fairness to other methods 
that the fi re-i>roofing work erected under the R< 
fulfilled every expectation, and made a magnific 
all cases. Local architects and engineers, and m 
have visited t!ie stricken city, recognize its merit 
ouglily convinced of its superiority. Large con 
ready been awarded for replacing and repairing 
by the Roebling systems. 

The interesting developments and the lessons 
are set forth in detail in the report. As in ^^ 
the contents of many of the fire-proof bui 
been preserved had tlie openings in the out sic 
erly protected. Immediately after the fire ' 



sity of protecting the openings in the stroiigeitt possible terms. 
The National Board of Fire UnikTwriters also pointed out tlte 
hnportance of tlieso safeguards and fixed the insurance rates 
accordingly. Yct^ strange to say, in the new building code 
of the city of Baltimc^rc the protection of the openings in fire- 
proof buildings is not made mandatory! 

Tile utter disregard of tliis import^int detail in the design of 
fire*proof build ingi? is further illustrated by the fact that 95 
per cent, of tlie^e building?^ that are now being erected all over 
the country have no fire-resist ing ajvpUanees or protection for 
the opening?^. This means tljut their entire etjuteuts and finisli 
are in constant jeopardy and liable to be totally destroyed if 
an adjoining bviilding slinnld he attacked by fire. 

The San Francisco fire lias again clearly and unqualifiedly 
demonstrated the dire necessity of protecting ttre openings of 
the fire-proof buildings. If fire-rosistjng barriers are not 
provided for the oponirigs in these built lings in the future, the 
gross neglect will assume the proportions of a national dis- 
grace, and everj^ conflagration will but serve to reveal the in- 
competency and stupidity of the designers. 

In collecting the necessary data and in preparing this report, 



much valuable and efficient assistance was given by the local 
rep resell t«t 5 vc of the company, Mr. P. R, Stuart, who accoiii- 
paniefl nie each day. 

The excellent photographs from' which niof^t of the illustra- 
tions were made were taken by R. J. Waters & Co., whose efH* 
cient and painstaking cooperation I gladly acknowledge. I 
also wiish to acknowledge my indebtedness to Jeremiah F- Dinan^ 
Chief of Police, for many courtesies in connection with the 
public buihlings of the city, and to Mr. I', H. Shaughnessj, 
Chief of the Fire Dipartnieut, for favors shown. 

My grateful acknowledgments are rilso due ^lessrs* Mahoney 
Rros., Buriu'te Sc Bate^s, A. A, Can tin, M, J. Lyon, A. Reuf, W. 
Lindgren, S, V, Mooney and J* H» Gray for valuable informa- 
tion and many personal favors. 

Respectfully submitted, 
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INTRODUCTION 



The recent disa,ster which befell the city of San Franeiseo is appalling in its extent and its eonse<|uenees. 
Following so closely on tlie heels of the Baltimore, Huston and ChicajLjo conHaff rations, it should prove a whole- 
SiJine object lesson to other iniinicipalities and liave a salutary effect on the buildings of the future. 

The intere.stinfj facts and exact information that have been elucidated should prove of inestimable value, not 
only to San Francisco, l>ut to the entire civilized world. Many of the defects and omissions in the desif^n of 
the San Francisco buildings exist also in similar buildings throuiihont the country. The same results would 
therefore obtain in a conHaf^nation, if remedial steps are not taken. 

In Baltimore, two j-ears ago, it was demonstrated that buildings could be so constructed as to be absolutely 
indestructible by fire. The same fact hns n^iun been more conclusively proved in San Francisco, together witl 
the additional and ctiually important fact that such buildings can also be designed to succcsstlilly withstar 
earthquakes. 

If architects and designers will hut heed and profit by the lessons which have been vouchsafed to them at th 
expense of lumdreds of millions of dollars, the buildinj^s of the future will Ijc impregnable against eartheiual 
and fire, will form valualjle harriers and bulwarks in figliting future confiagrati<nis, and become havens for s« 
retreat in similar visitations, 

THE ROEBLING COXSTUUCTION COMPANY. 



THE SAN FRANCISCO EARTJKiUAKE AND FIR] 

THE earthqiutke wliidi visite*! the cojist section of California, and the resultiiii,^ tliree days' conflagratic 
in the t*ity of San Francisco, to^^cther with Hrts in other cities and towns witliiri the aHected regio 
constitute a disaster that is nni»aralicled in nuHlcrn times. 

The vast loss of ju*oj)erty and the damage to it will prol^ahly reach the enormous sum of a billic 
of dollars. This does not include conse<iuential losses such as rentals, wa^^es, intcrrui)tcd business, etc. The 
losses are diffieult to estimate and will continue for ten or fifteen 3 cars until the burned district is rehabilitate 
The losses actually covered by insurance are [>laeed at two lumdrcd millions of dollars. 

While these figures arc so vast as to Ijc almost beyond com prehension, thc^y nevertheless fail to give even i 
apjH'oximate idea of the devastation, the ruin, the misery and the suffering that followed in the wake of tl 
disaster. 

THE KAUTHQUAKE 



Gcolofiy teaches that the earths crust is constantly under^^oinir an adjustment of stress and strain, due 
the contraction of the surface by eoohng. 

There are certain localities that in the [*ast have developed lines of weakness where elevations or depressio 
have caused portions ot tlie crust to slip past each other, the contact surfaces of these movements beii 
termed ''faults/' Tlie smface manifestations or moveuients due to these displacements or slips along fat 
lines are called eartlujuakes. 

Certain sections of the earth's surface; as Califoniia and Jaf>an, for instance, }>ossess numerous fault lines 
this character, and are much more liable to crustal movements tluni other sections where these faults do r 
occur. Karth(piakes are therefore natural phenomena and seldom cause loss of life, except indirectly, as wh 
buildin^rs c*dla|)se, etc. 

California hm l)een the seat of considerable crustal and volcanic activity in the geological past. It C^ 
a number of extinct volearmcs, Mt Sliastn in the northern part of tlie state being perhaps the most note 
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having the most extensive lava beds surrounding it, Crustal movements have been frequent, as is abundantly 
proven by the numerous fault lines whit h iire parallel to the predominent mountain ranges traversing the state. 
The span of human life is, however, so short comparatively, that only the violent shocks of 18()8 and of 1872 
can be recalled, even by persons of advanced years. It is unfortiniate that no attempt was made until recently 

to keep accurate and scientific records of these phenomena, 

Tlic line of the fault of the earthcfuakc which visited the 
California coiist on Aj>ril IH, 11H)(», extends from a point below 
Chittenden, Santa Cruz County* in a nortli westerly direction, 
touching the coast at Muscle Hock on the western boimdary of 
the Sim Francisco peninsula, and thence follows the coast line 
to Point Arena, a total distance of approximately 200 miles. 
Tlie area affected com|>rises a strip on both sides of tlie fault 
line averaging ."50 miles in widtli, or ahout 10,000 stjuare miles. 
Within tliis area all structures and public wt)rks were more or 
less damaged, the injury var}'ing from a few (*racks in the plaster 
Knish to total collapse and destruction. The effects of the eai'th- 
(fuake were most violent in close jiroximity to the fault line and 
decreased in intensity in projjortinn with the distance from it. 
Hie city of San r'rancisco occu|)ied n central pnsition (^n the tault 
line and conserpicntly felt the maximum effect, 

Tlie main shock occurred at about 5.1,3 A. M. Ft was 
accompanied by a loud, crashing, rundjling noise, caused by the 
creaking and cracking of timlicrs. the [precipitation of chinmeys, 
cornices, etc, the falling of lt)ose and fragile articles and human 
voices. There were subscfpicnt minor shocks at 5A{K 5»21, 5,20 
and oAih with a sharp shock at 8,14 A, M, The duration of the 
main shock is gi\'en at from 2H to M) seconds at different points 
along tlie line of the fault. 

The accompanying illustration is a record by the seismo* 
graph of the Chabot Observatory at Oakland, Cal, by Prof. Charles Uur<*khalter. Tliis record is made by a 
tracing point, which is independent of the earth's movement, on a chart which moves with the surface. The 
instrument magnifies six times, so that the actual movement of the earth *s surface would have been recorded 
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SEISMO(;iiAI*HJC UBCORI) oftho L'arlhf^lJilkL■ 
a^ 1 1 ic C ha bot O h aer v a I o ry , O fi kl »n d , C a 1 , , b j P rof . V h ark*, 
Burckhalter. 
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within a rectangle about ^'' x f . The sudden and jarring motion of the earth's 
imagined by the number and position of the Hues traced within the sliort time 

The earthquake was sufficiently violent to awaken 
everyone who was asleep at the time. I'lctiu-es hanoin<^ 
on the walls were reversed; pianos, beds and other 
articles of furniture on casters mo\ ed away from the 
walls. Safes and top-hea\'v furniture were overthrown, 
and clocks, bric-a-brac, ornaments, dishes, books, etc., 
were thrown from mantels and shehcs. 

The effect of the cartlKjuake was to shake down 
about 95 per cent, of all the chinnicys within the area 
affected. Many of these chimneys l)r()ke throu^^h the 
wooden roofs and fell within the l)iiildini»s, frecpiently 
causing loss of life and much damat^c. In a few in- 
stances the chinincys were broken loose at the roof 
level and were turned part way around, remaininir in 
this eccentric position after the earth(|uake subsided. 
The Dewey Monument in Union Scpiarc, San L'nmcisco, 
had the four up))er joints of its granite shatt loosened 
and slightly shifted to the east, but it still supports the 
bronze life-size female fi<rure at the top. 

The great majority of the buildinos in the affected 
area were two to four stories in hei<i:ht with shallow 
foundations. When erected on com|)act, original soil, 
there was little dama^jje or disphvcement to the founda- 
tions; but when located on sotl, incoherent material, 
the foundations were invariably more or less displaced 
and the building tilted out of plumb. 

Well designed and executed wood or *' frame" 
buildings were but slightly injured by the earthquake. 
The toppling over of the chimneys and cracks in the _, ^l^'^^^^^.Tt 
plaster finish and cellar walls usually represented the total windows by the earth(iuake. 



surface can, however, be easily 

of 28 seconds. 




^^^ 



San Jos(^. Showincr a soc'tion of slon-^ 
was sliaken out of one of the dormer 
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damage. Sometimes such buildings were shifted a trifle from their original positions on the foundations. Ever 
where the fouiuiiitions were aficctcd, the damage was generally confined to jjlaster cracks and a slight racking o: 
the frame, and was always less than in the ordinary brick or stone walled structures. '^lialloon '' or continuous 
frames showed the best results. WMien the different stories were framed sc|)arately and well tied and braced, 
the results were equally good. The few frame buildings that collapsed lacked suitable ties and braces, or were 

of flagrantly poor construction. 

lUiildings with masonry walls of stone or brick 
generally sustained considerable damage. The chim- 
neys, parapet and gable walls and all corbelled-out or 
overhanging cornices were in\ ariably shaken down. In 
the cities and towns this damage was very general, 
every building ha\ ing a mass of brick or stone work 
lying around the outside walls at the ground. Where 
the workmanship was ])articularly bad, or where the 
foundations were materially displaced, entire walls 
were shaken down, causing the collapse of the floors 
and the complete destruction of the buildings. Many 
lives were lost from this cause. High factory chimneys 
were in all cases broken off midway from the top. 

The buildings designated as "Class H " in the San 

Francisco building ordinance had brick, stone or other 

incombustible walls, with wood floors, supported by 

metal framing. They were built to heights of six and 

eight stories. The walls were generally bearing walls 

Avith the steel-work anchored to them. Occasionally 

steel rod ties were also used. The foundations were 

necessarily nmch deeper and more substantial than in the case of the smaller buildings, and consecpiently they 

were less affected by the eartluiuake. The superstructures, however, in most cases were seriously damaged, 

particularly where the walls were not well tied together and where the foundations were displaced. 

In many of the so-called *'fire-))roof " buildings, the walls were self-supporting, being simply built arounc 
the steel frame which supi)orted the floor loads. In these buildings the walls were sometimes shaken loan* 
from the steel wall columns and occasionally fell out or remained in a dangerous condition. 
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IIATJi OF JT'STirE. San .Toso. Slmwinfjeartliqiiakc^ daniacro 
to the parapet walls and <)v<T})an<{iri{jf cornices. Tin's damage is clnir- 
acteristic of over .50 per cent, of the bnsiriess l)nil<lin<,rs in San Jose. 
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EARTHQUAKE EFFECT. A fissure on East Street near the water front. Note the setth'inent < f the street sur- 
face as shown by the exposed curb al the right hand side. In this locality the groun(i was " made," or artificially filled in. 
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EARTHQUAKE EFFECT. Distortion of the surface of Mission Street near Seventh, showing the southeast corner 
of the United States Post-OflSce Building at the left hand side. 
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Bnildings with steel skeleton frames und eurtain walls (L e. , walls supported by the steel frame) generally 
sustained the earthquake shoek without structural dauiaye. These huildini^s, niidway Ijet ween the top and the 
Ijoitoin, souietinics sliowed eliaraeteristie X eraeks in the wall piers httween tlie window {jptnin^s, indicating 
that that portion of the structure was subjected to abnormal strains, and through structural Hexibility the top 
part of the building was luiable to follow the movements of tlie base. A racking motion therefore resulted, 
causing tlie cracks. The faihu'c of the eliinuieys at mid-height was no doubt tlie result of tlie same cause. 

The piiysical effects of the eartlujuake were also very noticeable in surface movements. Fences that were 
orijOfinnlly in a straight line, sometimes hiul offsets as nmeh as ten to fifteen feet, and tliere were elevations and 
subsidences througliout tlie entire length of the fault line. 

Great damage M'as sustained Iiy water works in the rupture of mains, and the injury to reservoirs, plants and 
ecpiipments. Elevated water tanks supi>oited by steel and timber framing were frequently wrecked. The rail- 
ways also suffered enormous damage through displacements of the roadbed and serious injuries to the bridges, 
l^he surface movements were very much more a})parent in the cities and towns where the aligiunent of the 
streets, railway tracks, iJole lines, etc., were nuiterially altered. Street rails were severed by tension in some 
places and buckled at others. Large areas, constituting many acres, settled as much as from ten to fifteen feet# 
badly flistorting tliC buildings which did not have dee]> found at ions, 

A careful analysis and study (*f tlie effects of the eartliquake indicate that the motions were largely in a 
horizontal i*lane and slightly rotary. It is evident that the whole region affected moved generally as a unit, and 
that the sudden and jarring m<>tio!>s had tlie effect of causing local disturbances and dis])hicernents wherever the 
soil was soft, incoherent and deep, as in tlie river iKittoms, artificially filled areas, etc. Marked disturbances and 
deformations of the softer material always resulted along the lines separating a hard, compact material from one 
that was soft as, for example, the line of contact of the rock formations with the silt of the valleys. 



THE FIUE 

Immediately after tlie main carthcpiake shock cm the morning of April ISth. numerous fires oecurred 
throughout the stricken area. These generally emanated from collapsed buildings, and in the larger cities and 
towns sennet imes consumed entire blocks before the flames could he cheeked. 

In the city of San Francisco there were a dozen or more of these incipient iires in m many diffei 
locations* most of them being in the business section of the city. 




CHIMNEYS. All that remains of many magnificent residences are the chimneys. The top portions of most of these 
chimneys were shaken off at the roof level by the earthquake before the fire, which accounts for the ragged appearance of the 
tops. Chimneys of smaller size and poor workmanship were generally overthrown in the fire. 



The fire department, celebrated all over the world for its efficiency, was immediately iit hand, but fniirid 
nttaeliiui^ the hoses tu the plu^s tliat there was no waten Phi*^ ufter phi^ was tried in the vicinity of the tire 
but all in vain, the mains had been broken. In the meantime the fires spread witli ^^reat rapidity, tanned by a 
lu|^b wind. The helplessness of the firemen was mnddeninj?, imd to add to the confusion it was discovered 
SfKHi afterward that the veteran eliief of the Fire Department, Mr. Uennis Sullivan, had been fatally injured 
beneath tlie fallen walls erf the t'alit<)rnia Iloteh 

It sioon became apparent that a confla*rration of great nui^^nitude had starteth The militur}^ post at the 
Presidio was called ui)on for assistance, and in a short time the city was imder uuvrtial law. 

For three days and two ni^jflits the fire ra^ed with incredible fury, dcstroyin*^ everything in its ]>ath as it Wiis 
driven by the wind first in one direction and then in aiKjther. The destruetinn of t!ie entire city was tlu'catened. 
Citizens were deputized to increase the police fVirce, and trtjops were hurried to the city from every available 
source to jireserve order. Drastic measures heeanie necessary, and an efibrt was made to check the pro<^ress of 
tlie flames by the use of dynamite, " Back firing ' was also resorted to in a number of eases, but all to no avail. 
• As a last resort, tlie wide streets, jiarks and the water front were used as lines of resistance, and with favorable 
changes in the wind, tlie destruction was finally stoi>iKMt, 

It is ini[)ossible to describe in language the conditions af>er tliis catastrophe. Praeticidly the entire 
1>usiness and financial section of the city was destroyed. All the transportati(?n and communication lines were 
[Kiralyzed, and half a million human beings, dependent upon two hundred thousand wage earners, were 
homeless and ilestitute. Families and friends became separated and it was itnpftssible to conuinmicate with each 
other or with the outside world. The area devastated et)mprises that section of the city in which the largest, 
costliest, and most substantial buildings were located. 

Very rigid rcgulatifjus were immediately inaugnraleti by the authorities. Lights were nut permitted at 
night* All cooking was required to be done in the streets until the flues could be inspected ;iii*! passed on by 
pro]>er officials. 

llelief measures were also cjuickly instituted* Tlie tioineless were slielttH'cd in tents which were pitched in 
the parks and in the Presidio Keservation. I^arge sums of money were approjyriatetl by the national govern- 
ment and contributed by the different cities, by the business and charitable organizatiiuis aufl societies, and by 
individuals, Ami)Ie provisions and supplies were thus |>rovided for all the destitute, and famine and jmnit* were 
averted. 

About 250,000 persons dependent upon husifiess and financial interests teni|*orarily let\ the city. Ab< 
485 hmnan beings lost tlieir lives and 3,5(M> more were seriously injured* 
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THE EFFECTS OF THE FIRE AND THE EARTHQUAKE 

Fn 11 disaster of such muKriitiule, in whicli every type of building and luitHerous en^rineering works 
been subjected tu the two nu>st destructive iij^eneies known, a nire opportunity is presented to stud 
ertieieney and merit of the different niateriiils, as well as the methods of eni[)loyinLC tlieni. To tlie arehitec 
engineer and others interested in improving the metliods uf hiiildint^ eonstrnetion, aiul who are ever seekin 
that which is best and most eeonomieiiL a viLst Held for ol>servation, study and reflection is afforded, De 
omissions and mistakes in design and execution stand out glaringly so tliat •' he who runs may read/' SI 
designs and good workmanshij), on the other hand, everywhere fulfill expectatit)ns and show good results. 

The shaded section €>f the map shown on page 24 rcja'csents the burned district. Its area is about 
square miles, which ex£*eeds the combined areas swei)t by the Baltimore, Chicagi) and Hostcm fires of fi 
years* It comiirised 514 city Isloeks witli 200 miles of street frontages. ^Vithin tliis area everytliing eoir 
ible Wiis consumed. The wind tanned the embers until every vestige of woodwork disapjieared and then 
away the ashes. So complete was the combustion tluit even the odor of smoke and stxtt was absent* Thi 
of the hnrning buildings ^vas so intense that the stone paving blocks tif the streets were frecjucntly scaler 
spalled over large areas. 

The character of the buildings in the burned district varied greatly, and the manner hi which they 
affected by the earthrpiake and the fire was correspondingly dittercnt. For convenience in discussing 1 
they will be divided into two general classes: ( 1 ) The Non-Fire-proof Ituildings ami (2) The Fireproof buih 



THE NOX-FIRE-PUOOF nUIl.DTXCJS 

In this classification are inchided all the buildings in wliieh the floors and roofs were composed of com! 

ble materials. Almost the entire city is composed of these buildings, and they occuiiied the greater ]jortii 

the burned district. These structures ranged from tlic w<jrkman's sinifjle i^ne-story cottage to the pretei] 

office building and Iiotel. 

The wooden buildings completely disappeared, leaving nothing but the fallen chimney to mark tlie d 
Iluildings with brick or other masonry walls and wood beams fared little better. Nothing was left a 

interior, and the exterior walls were generally overthrown while the structure was burning. Occasionally 

tions of the walls remain standing, but in a weak and tottering condition. 
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The Class B biiildinjofs developed even less fire resif^tanee than those without metal frames. When these 
buildings were attuekeil by tire tliey were totally wrecked. The hurniri(f of the wood floors in all eases eaused 
the failure of the metal fninies which eoUapsed into u twisted, bmuded, shuiicless mass in the interior of the 
building. The metal frame bcin*^ anchored to the walls usually pulled them down when it eolhipsed, or f>ushed 
them outward, when they tell on adjacent huildin^rs, causing enormcnis damafje and destriietion on aecoimt of 
their great heiifht. 

The general i'ailure of the walls of the non-tire- proof butldin«;s filled a tar^^e portion of tlie burned district 
witii brick and mortar di'hris to an avera^^e dei^tli of about 4 ft., completely obljteratinif street and [property 
hues and ohstruetin^ the streets so that the\' were impassable except for pedestrians. 

Oceasioiuilly buildinus of sufjerinr W4jrkmanshi|> and materirds showed better fire resistance, and some of 
these are described in detail elsewhere. ^V few noiidii'e-pn>of buildings csea|)ed dcstruetiou in the biinied district 
by fortuitous circumstances. One other (the California Electrical Co/s Building), built in accortlance with the 
rules of the Massachusetts JIutual Fire Insurance Companies, was equipped witli a sprinkler system and fire- 
resisting barriers at the *Ji)cninLCs, and thoroutrhly denifjnstrated the value andeflicicncy (>f these safci^uards. The 
detailed descriptions of tlie most impt>rtant nf tliese buildiiiifs follow: 



ih:hiih of (.'ojiiffniiihf/f: 

*V\\'}s is fi liirt^u srvrn->.tt»ry stnictuiw iinii \U4s orir *jf ilii.' 
tT'li'hraU'd lioslrlrics oi" S;iii FrniRnstn. It t'livurt'd an iritiru 
city bh>ck. TUv walls aw (if lirick l>uiU iti n iirst-t-Iass iiuiniur, 
luui rigidly tiul tof^rtluM* by stuol htirs. All Hu- intLTiur divid- 
ing^ wnUs are a J so of biit'k, not kss tliaii Iti" hi tl nc kni^ss. IMk^ 
wood fioori? \svvo guru rail v siipjiorU'd hy tliv walls, but in sunii' 
cases by stctl girderj^. 

Effects of the Fhi- and the Karthqnnke : 

The foil ndat ions pviduuHy ure fir.st-olass, as \\\vyv is na ap- 
paruiit daninii^c' to tliL'in. Tbu walls rciiuun prnctitully plunilj, 
filifjw oidy a few slight earthquake cracks, and are a[iparently 
in ^ond rnndition. Tlu' ontin^ interior of this }>iiildin<^, wliieli 
consisted of wood fituirin^ and finisli, has completely disap- 
pearcdj kaving notliJmg but the walls and girders. 



Srilio iV (\k ltriM>lNti. 

'I'his IS a small time-story Iniildiii^ witli lirick walls and 
wood floors. It shuids ailjacent to tlu- Kobl IJiiildin^, and thu 
rear is [u-oh't'tcd l»y tbt.^ MeremdilL* '^I'rost Building. 

Tht wind iili^v in a ravoral)lv ti inaction at tlii' time that the 
oHtt^r l)in]dm^s vit-n^ t*oiisimu'if iii thi> lUMt^hljorliood, This 
building was protectetl on two si^lr^ jiy fire-pr(n>f boflJinf^ti and 
[irrsiutdrd ii blank hrick wall with a parapet cm the tJiird side 
wliieh \'tiv\i\ the olber buildings of siiinlrLr eonstruetjon that 
were con.snnud. Oh iuf^- to IlieM^ fortunate cu'cumstaaces it 
es^caped without daina^r. 

Pa k uut r I%kt at i-; 11 r i unxc, 

X. W. Ci.r. r»1Jrfini[:i u\u\ MinM!ionuT¥ Slr<wl», 

STEI'llEN Wd.LIAMS, A ItM 1 i U't' t . 

This bnildinrr vvas rrLctrd jfi ISof^ by rbfnesc labor, and the 
granite was imported frotii t'lnna, llr is three stories luffli. The 
backing of the granite facing, and the rear waUs arc of common 
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THE PALACE HOTEI^. Northwest Corner of Market and New Montgomery Streets. The exterior walls are of 
brick, well tied by steel rods and bands. The interior dividing walls or partitions are also of brick. The floors and interior 
finish were of wood. The excellent design and workmanship of the walls prevented any material damage by the earth<|uake. 
Fire consumed the wood floors and all the combustible contents, leaving only the walls, which remain in good condition. It is 
the best preserved building of the non-fire-proof type in the burned district. 
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brick. The floors and interior columiift were of wood- It li*is 
a firsl-elass foundation, and the materials and workmanship are 
considerably ahnvu tlie average for this class of building. 

The fire sjjalled the 4" granite facing around tlic window 
openings, and the entire interior of the building whs t^on^unied, 
U'he walls, however, show very little structural damage, and 
illustrate in a verj marked manner the superior results of 
good construelion. A s^nnple uf the mortar tliat was inspected 
was evidently gauged with Portland cement. 

Other buildings of the same character around it were coni- 
pleiely wreeki-d by the enrthquake and the fire, and are in ruins. 



C.-^UFOEifiA Electeicai* Workh* 



N. W. Ocir FaTiom mif Haw (Lome S^Ci^wtM. 



.T. A. Fru.oniH O^iK^r, 



Foi.uKii HriLniNt:. 

The Folgor Building Is a largr ffiiu' and five striry building, 
with brick walls and wood pi)sls ant I Huors, that nniMeiilmiiily 
escaped from the fire. It ha?; pile ft^mdatiotis. 

It is at the edge of the fairnod district, and owes its ])reserva- 
tion to the forhniate change of wind at tlie critical niomcriL 
when it was abmit to be ignited. This building was very little 
damaged by the earthquake, about one-half of the parap"ct wall 
on the south side having been sliaken down. 

Tile street kvel si.-tHod about ^ it. ui the northeast corner 
of the building, but there are no eartlujuake cracks visible in the 
walls at this point. 

Montgomery Strekt and Taylor Rtrekt Brorns. 

The Montgomery Street bloek wa^ bounded by ('lay, Wash- 
ington, Sansome and Montgomery Streets. The huiUiing.s ot 
this block were of ordinary construction, some of them being 
built wholly of wood. They were generally \\vo, three and four 
fttoriett in lieigfit. On ru-eount of efianging winds and v:irinns 
other accidental eireuni stances, this block escaped the fire. 

The Taylor Street block was bounded by Taylor Street, 
Broadway, Jtaies and Greene Streets. It also escaped the fire, 
although standing in the midnt of the burned district in tliis 
part of the city* 



W r. SKWiBLt, A fell I tee t. 



Cji^nronifii ELvorttaib Wowctt. Owatr. 



Ih'tiiUH of Comtruction: 

This is a large fuur-sto ry building of the ** slow burning " 
type^ having brick walls and heavy wood rioors and roof* The 
fronts are cu'namenii^d with sandstone. The cornice is of gal- 
vanized inni. All the window openings were supplied witli For- 
derer metal frames ami sash, witli wire gtasn glnzing, except 
four windows on the fmirth floor which were glazed with plate 
glass and jiroteeted with corrugated steel shutters. 

The east side of tlie building is a blank brick wall, the only 
door opening being equipped witli double, metal-covered, stand- 
ard underwriter's doors. All the walls are laid in cement mor- 
tar and rest on spread concrete footings. All the stairways and 
elevntor sfiafts are enclosed in l)rick walls. 

'J*he buihiing is etjnijjpe*? thnnigliout with an automatic 
sprinkler systeni- A 50,t)0()-gnllou tank to supply the sprinkler 
system is loeated on tlie roof. A covered tank with a capacity 
of 1.^0, 0<H) gallons is also available and is loeated under the 
shipping area at tlie rear of the building. 

In the design and the equipment of this building, the rules 
and requirements of the Mutual Fire Insurance Companies of 
the State of IMassachusetts, fwv faetory buildings, were complied 
witli. It was probat>lv the it\\]\ building that complied with 
these rules within the burned district. 

Kffrrfs of the Fire and thf Earthquake : 

This building stands alone, the fire having consumed all tlie 
other buildings around it. Its escape from the flames is due 
exchisively to the efficient protection of the window and door 
openings throughout, 

A four-story warehouse of similar construction, except that 
the openings were unfuotected, occupied by Waterhouse K: Price, 
located ^iust west of this Innlding and about SO ft. distant, was 
entirely consumed. 

Between the two buildings, piled to the lieigbt of the second- 
floor level, was a large quantity of wooden cross-arms. The 
burning of these cross-arms, and the WaU rhouse k Price ware* 



S8 



hoiist% furnished a severe fire test for Uie metHl window frames 
liml sasli and wire gUiS*i, The glnss was cracked quite geiicr- 
ally on this exposure, a)td tlie metal frames and sash were blis- 
tered* Piittv ran out of the scams, but the wire glass remained 
iti place and prevented the flames from entering the building. 

On the nortli ?>ide of the building' the earthquake shook down 
a section of the parapet wall and the main wall to a point two 
feet below the roof level, and exposed some of the wood -work. 
This was if^nited when the conflagration reached other buildings 
fronting on this side, but the flumes were put out by employees. 

The two nietal-fovered doors protecting the door openiof^s 
on the east side fulfil led their purpose admirably, the do*>r on tlie 
side facing the fire being practically destroyed, but the inner 
door remaining intact and hut litth' dam aged. 

Kxcepting the damage to the lop of the wall on tfie nortli 
side of the building, the exterior walls wre uninjured. Tliis 
Inn Id fug was occupied as before the fire at the time that jt was 
in spec let h 

CommmiB: 

The wisdoni of j»roteet(ug the window and dof>r openings, 
even In a building which doe^ not Fiave an incombustible interior, 
is thoroughly demonstrated \*y this Ijiiilding. The fact lliat 
fire-reKi.sting fjarrit'rs can be pmvided f^jr th(^ win<h)W and door 
openings, without disfiguring the buildings, is also shown l>y 
this example. It is an ubjeet lesson 8o plain and so convincing 



that it should appeal not only to architects and enghieeH, 

to business men and owners as well. This, and similar trcattnc 
of the ripenings, has been urged iw tiie strongest possible ten 
by tlie National Board of Fire Underwriters, insurance exjies 
and others ever since the Baltimore fire. The efficiency a: 
advantage of fire-resisting barriers in the door and windf 
openings was also demonstrated in that conflagration. 

All buildings of fire-proof constnjction, and in fact all bull 
ings with masonry or other incombustible walls, should ha 
the openings protected by fire- resisting barriers. The adt 
tional cost to provide these safeguards is more than compe 
sated for by the reduced insurance. 

As fire did not enter this building, the temperature with 
was never high enough to operate any of the automatic spri 
klers. The available independent water supply was a valual 
safeguard, and was utilized by employees in extinguishing t 
fire at the roof level in the rear where the earthquake had e 
jiosefl the wood- work* 

It is noteworthy that I he f aiming of tht* buildings on t! 
opposite side of the street, which is about 85 ft, wide, did pra 
tically no damage to the windows on Ibis side of the buildln 

Business in this building was only suspended a few da 
during tfie fire. The repairs will lie insignificarit aiitj will I 
limited aliufist exchisiv<'ly \tt ngla/ing artd re[>airitiTig the wi 
dows on the west Hiih of ilie building and restoring the bri< 
parapet wall in the rear. 
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rAXOKAMir VIKW (,f 111 



V portion of the San l''iaii(l»( 

f). 



1. I^arific Statrs 'lVl<^))li(ine and 'IV'le^r.ipli (\>in|>any\ Main 

Officr, Bnsli Slrcel near ("ir.nil Avcinic. 

2. rniori Trust liuilclin<r, C'urncr Monliromrry and Market M>. 

Streets. 

3. Wells Farpo Hiiiklliig, Mission ami Second Streets. 11. 

4. Crocker Building, .1 unction of Post and Market Streets. Ii3. 

5. Sloane Building, Post Street between Kejirny Street and 13. 

Grant Avenue. 
(). Shreve Building, Corner Post and Grant Avenue. 14. 

7. Chronicle Building (New Addition), Corner Kearny and 15. 

Market Streets. 16. 

8. Monadnock Building, Market between Third and New Mont- 

gomery Streets. 3Q 



o Imrncd dlslrict contalnini,' |lie fireproof }mildln(rs. 

Mntiud Savin^is Iiank, Junclion of deary and Market 

Streets. 
Spreekels or Call liuildin^-. Corner Tliird and Market 

Streets. 
Aronson Building, Corner Third and Mission Streets. 
Kamm Building, Market Street near Third Street. 
Whitehall Building (Skeleton), Geary Street between Grant 

Avenue and Stockton Street. 
Spring Valley Building, Corner Geary and Stockton Streets. 
The Dewey Monument, Union Square. 
Butler (Newman & Levinson) Building, Corner Geary and 

Stockton Streets, 




l*ANOUAMlC VIKW <if the purtiun of the San Francisco burned district containing the fire-proof buihlings. 



17. Hotel St. Francis (and New Annex in the course of con- 
struction), Corner Powell and Geary Streets, opposite 
ITnion Square. 

IS. Hotel Alcxaiuler, Gearj' Street l>etween Powell and Mason 
Streets. 

19. James Flood Building, Corner Powell and Market Streets. 



20. Hotel Hamilton, Kllis Street Iwtween Powell and Mason 

Streets. 

21. United States Mint, Corner Fifth and Mission Streets. 

22. California Casket Company^s Building, Mission Street l>e- 

tween Fifth and Sixth Streets. 
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THE FIRK-PROOF BUILDINGS 

The only buildings in the burned district that retained any semblance of their oriirinal condition after th( 
fire were the fire- proof buildings. In these, the walls, Hooi-s, roofs and jKutitioiis are of irieonibustible material, 
and the floor loads are supported by protected steel framing. These buildings stand out prominently amidsl 
the ruins and destruction of all the other buildinj^ts. Their exteriors are seared and scarred, but all of ther 
remain standing and intact, mute monuments to the superiority of modern methods of construction. 

Fire was communicated to the interiors of the Hre- proof buildings, vvitliout exception, when neighboring com 
bustible buildings were consumed, the flames entering tlirough the unprotected window openings and spreading 
up^^ani from story to story by the burning of the wood frames and sash. 

The wood finish and all the combustible contents of these buildings were generally destroyed. Much of the 
incombustible finislt and ornamentation was also irreparably damaged. All exposed metal work, such as elcvatoi 
framing and fronts, stairway strings, iiijjing, ornamental iron, mail chutes, etc., was permanently deflected anc 
buckled out of line. DcbrLn consisting [ninci pally of plaster and hollow tile blocks frecpiently covered all th< 
doors to a depth of from two to eight inches, and in many cases the impact of the blocks and the abnormal loadi 
wrecked the stairways. 

The material employed for the fire-proof floors in these buildings w^as of two general classes: (1) the burn 
clay iiroducts, such as hollow tile, brick, etc.; and (2) concrete, with either cinder or stone aggregates. Th 
former materials were used in 15 buildings, and the latter in 61. 

In order that each building may be carefully studied, and to enable the reader to form his own conclusions 
detailed descriptions, witli illustrations, follow : 



HOBART BriLDIKG. 

SoHli Stfte (if Market Street, lit^t^voeii Ikladt^itiifry aod ^ariKome strwt*. 
Kdw. B. 8wa[»i, Afthltpol. Hon.iiiT Estatb; CJwoer 

DetaiU of Construction: 

The Holmrt Building in five ^iority* in height, and wa^i used 
for stores and ofKees* The ftt^-ude eoniiists of ^rny granite fur 
the firsit Htorj and coouiian brick witli gnuiitc orrmmcnts above. 



The sidt' (ind roar waits are of eomnion hrick. The wh lb ar 
bcariniJ w;iUs- TIr- metal frame is of cfisit iron witli steel girder 
ami hemiis. 

The firt'-proof floors iire the ordfnary rowloek acgii 
hriek ardies In some parts of tlie building and segmental « 
of brick concrete 4" thick ekcwhere. The .spans are j 
ally 5' to 6' bctw^een beams, A flat ceiling of wire latl 
plaster was erected underncttth the arches. Thcr*." was ^ 
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IIOBART BUILDING. First floor. View from the sidewalk at the front of the building. A hot fire in the base- 
ment caused the excessive deflection of the unprotected girders, which pulled away from the flimsy column connections, 
permitting the greater portion of the first floor to fall into the basement. The column protection is of metal lath and 
plaster in the first story, and of hollow tile 2" in thickness in the upper stories. 
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HOBART BUILDING. Fourth Story. Showing the failure of the hollow tile 3" and 4" partitions, and of the 
hollow tile protection around the vaults. The column protection was of two-inch hollow tile blocks. The workmanship and 
material being of a better grade than that of the partitions, in many cases the column protection is but slightly damaged 
where the partitions are completely wrecked around it. 

36 




HOBART BUILDING. Fourth Floor. Showing the tops of the deflected and warped floor beams, which projected 
above the segmental brick arches. The regular concrete filling between the floor arches and the wood floor finish was 
omitted. The burning of the wood floor heated these unprotected beams sufficiently to distort them as shown. 
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Crete fill over the arches ; the space between the wood floor finish 
and the top of the segmental arches being left hollow. The 
cast-iron columns are protected witji common brick in the base- 
ment, with metal lath and plaster in the first story and with 
hollow tile blocks ^'^ in thickness in the upper stories. The par- 
titions are of 3" un(i 4-'' 1ml low tile blut-k^i. Tl^e floor beams 
of the ground floor rest on top of exposed girders* 

Effect s of the Firv ami the Earthqutiki': 

The west side of the first floor cif tins tjuilding was occnpivd 
hy a sporting gootls concern, and in tliis [ifirt of the building 
there are tnidcnces of an intensely hot Hjr, Thr gi'iinitL^ cohnmis 
at the front of this sh)re are s palled and craeked into f rsigments, 
and teniporary wood posts have hL-en set in their places to sup- 
port till' I in Iris juif] inasim work ahove- Thr granite ornamen- 
tation in tlu^ front is spidlrd in imnierous plaeL's and consider- 
ubly dariiEigid, hut tlit* coninuvn lirirk in thi' front are hut slightly 
injured, I'ht* int4al cornice is Itadly (hinuiged. Tlu' first story 
Boor in the fnnit [jortion of the building lias fnlkn into the 
basement. In tfu' si'cond story at the S, W, corner a safe fell 
over, bn-aking out two paiuU of flooring and dcflucting the 
boam»f in two Imys, In tlie tliird story, a safi.' in tlie S. W, enrner 
fell on its side and broke a holt^ in the floor, hut difi not dro[i 
througli. On aecount {^i thr spurt^ ht^twefu tlit^ wood fluor Hnish 
and the arches being left vacant, a part of \h\} web nud the 
Upper flange of tlie beams wi.-re generally exposed and the burn- 
ing of the wood fliHirs was sufficient to fieat the beams so as to 
cnuse them to deflect and war|) out of line. The wire lath and 
plaster ceilings fell in many phuvs on account of a poorly de- 
signed dip sup porting it. This t-lip was I. sh uped, of ^/^' x VSs'^ 
hght stt'i'l, ami was bolted to tiiu fnrring of thi' c*iMling in such 
H w«y as to jiroject over the low^r flange of the beam and thus 
support the ceiling. Tlie Ji" anif 4" bnllow tile partitions were 
budly damaged, ahiait 60 per cent, oi tlie hi neks having fallen 
down. The SJ" Itollow tile column protection waj* of nnicli better 
quality, and generally remained !n position. The 3" and 4'^ 
partitioti blocks fretpiently failed and fed away from the eolumn 
protection, leaving it standing hitact. Tlie cast-iron stairs 
and elevator fronts are completely destroyed in the first story 
anci badly d an i aged above. 



CommeniMi 

The failure of the first floor was due to a hot fire in the 

basement, causing excessive deflection of the improtectcd girders, 
which pulled away from the columns and walls and fell into the 
basement. The hot fire in the sporting goods ?itore caused the 
collapse of the story al)ove it in the sanie nuinner, some of the 
deflected girders of the second story remaining partly in posi- 
tion in the rear. 

WInle the exterior of this buiUling is not so ueriously dam- 
aged hut that it can be re|jaire(U the steel frame work im so 
Itadly wrecked ;ind deflected by the beat that it uill probably be 
necessary to recnnstruet the entire interior. In a buihling of 
this height, where the thrtx^^ renuiining walls are of common 
l>rick, it is a rpjestion wliether it will not be an advantage to 
the owners to replace this structure by a new tme wbieb could, 
no doubt, [»e mncle iv number of stories higher. 

The no stake in omitting the concrete filling tjver the arches, 
flush with the top of the floor bean is, winch protects the upper 
portiozi of the beams, is clearly pointed out in tile case of this 
building. Tlie error of not prnviding t\ good tvfie of fire resist- 
ing ceiling or otlier protection to tlie soffits of the heamtt and 
girders is also responsible for some of the steel failures in thi» 
building. 

Union Thist Br ii.mNG. 

ru^TMX Day, ArcliHwt. ^*»"^ ^«*'" Oc^., o^rm-c 

IMfiUs of Constnicthm: 

This buihling is ten stories in height, and was useil as an offiee 
building. The farades are of gray granite for two stories and 
terra cotta and terra cotta pressed brick for tlie stories above, 
Tbi' ctnniee is also of terr.i ei)tta. The iia^tal frame h of steel, 
the walls being silf-support iiig. 

The fire-proof floors are of liullnw tile, the areb blocks Iwing 
end construction. Mf' in depth, with skewbacks of side eonstruc* 
tion* The shells and webs are ^^' and 14" in thickness respec- 
tively. The fioftits tif the beams iire protected by n soffit slab 
8«pporte<] by the skewbacks; the girders are proteeted by 
special hollow terra cotta blocks, with the soffit covering Hunilar 
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UNION TRUST BUILDING. Seventh Story. Typical view of the damage to the hollow tile floors, partitions, 
column covering, and wall furring. The safe in the foreground has been moved to a secure position over a girder. The safe 
in the centre has been moved into the doorway through the party wall between the old and the new parts of the building. 
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to the beatTis. A i" cinder concrete fill and 2" of sleeper fill was 
laid ttver the arches* 

The partitions and the column covering are of hollow tile 
blocks, 3" aiiil Si'' in thickness respectively. The floor finish was 
generally of woo<l, hiid over ssIeepLTs and slet^per fill. The hall- 
ways were finished in granolithic or other incombustible finii^h. 

Efft'cts of the Fire and the Earthquake: 

The Market Street front i^ i)i gfjod condition* the granite 
around the window heads bcin^ slightly spalled. Some of the 
ornanicntul terra cotta is also sliglitly ispallud. The cornice is 
very little daningetL On tiii^ Montgomery Street front, the win- 
dow openings of the first and second story are badly spa lied. 
The terra cotta and pressed brick ubo%'e are in good condition, 
except that a few of the terra cotta brackets under the balconies 
at the sixtli story are down. 

The levels on tlie water table show that the foundations are 
in good condition. The greatest observed variation of the walls 
from the plumb is at the northwest corner, where the west wall 
leans %" to the west. 

The jirincipal fire damage to this building occnrretl in the 
tenth story, where the burning of an attorney's hbrary caused 
a fire of greater intensity and duration flian in any other part 
of the building. The fire in this story caused the failure of the 
S'' book tile suspended ceiling, and the flames entering the space 
between the suspended ceiHng and tlie roof, heated the unpro- 
tected roof framing so as to cause large s*:ctions of it to deflect 
badly. The tile blockf=i of the roof fell out at several places. 

The steel supports for the suspended hollow tile ceiling are 
tinusually heavy, carrying tV^ x 3^' x 'rt**" tees at IG" centres, on 
the flanges of which the rabbet ted 9" book tiles are laid. The 
under side of the tees arc protected by tile slabs, -J^" tlnck, 
anchored into dovetail projections of the book tile. 

TIjc hollow tile floor arclies throughout are considerably dam- 
aged. The soffits are broken off in spots, exposing the cellular 
spai3es, and a few arches have been broken by falling safes. 
The hollow file ]>firtittons are badly damaged, and a large pro- 
portion of the blocks are down. The column covering is off in 
many pla«*s, usually wherever piping was enclosed within it, 



The elevator fronts and the cast-iron stai 
damaged. TJie power plant in the basement 

Comments: 

This building was subjected to only a mod 
would reasonably be expected from the combust) 
wood finish, furniture and furnishings of such b 

The injury to the exterior is comparatively sn 
repaired* The damaged places in the flooi-s can 
new material. Some of tlie partition bhjcks en 
utilized in rebuilding the partitions* 

The steel framing of a large portion of the ro^ 
badly, on account of the failure of tlie hollow 
ceiling under it, and large sections will require 



Germax SA^^^:GS and Loax Societv Bt 

Kt^rtli Side of CjiUruinla Strc«t, betwf^cn Moiit|nimi*rj jinij 

E. KOLEJiBATH, Af^hlteiH^ Q KIM AN SAVIKtlS AM] 

Di'taih of Conatructimi: 

This is a twu-story hunk building of massiv^ 
The fa^-ades consist fif gray granite. The west 
are of common brick. Tlie floors arc supported 
ing, the wall:^ being self- supporting. 

The flrt.^{)n)of floors, purtitionsj and wrtll furri 
low tile. The floor finish is in mosaic in the p 
spaces, the rest of the finish being in wood, laid 
ers and sleeper fill* 

Effects of the Fire nnd the Earthqu^ike: 

The front is but sligldly damaged by the fire. 
is spalled Jirountl the window openings. The side 
of common brick are in good condition. The h< 
and roof are in fair con<tition, only a few of the 
the soffits off and exposing the cellular spaces. T 
disrupteil portions of the parapet wall, and in 
careless workmen permitted a small section of 
over on the hollow tile roof, breaking a hoi 
through the floor underneath, dropping entin 
basement. The hollow tile protection of tlie 1 
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UNION TRUST BUILDING. Top Story. Showing the deflected steel work of the roof and hung ceiling, also the 
damage to the hollow tile partitions, column covering, and the book tiles of the hung ceiling. The steel work supporting the 
ceiling was unusually heavy. When the hung ceiling failed, the fire greatly damaged the steel work of the roof construction^ 
causing it to deflect badly. See also a different view of the same story on the opposite page. 
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UNION TRUST BUILDING. Top Story. Showing the failure of the heavy steel work suppoHing the hung ceiling, 
and the damage to the steel framing of the roof. Showing also the condition of the hollow tile column covering and partitions. 
The additional fuel of an attorney's library is responsible for this damage. 
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porting the roof is in fair condition. The large glass dome in 
the rear of the banking room is uninjured structurally. This 
was gluzed with thick phite glass without wire* Much of the 
glass is cracked, but only al)out 15 per cent, of it fell out be- 
cause of the small size of the panes. 

CommenU: 

There was comparatively little fire in this building. The high 
dome and the ornanietital pla-ster work of the banking room are 
only slightly damaged. 

McTUAt Life Bi ilding* 



a. K. CtcNP. S^nd^^nir am] Ciillfornla Strwis. 



Clintijh DiT, Arch fleet. 



Mutual Lif* In». Co, of N. V., Owner. 



IMulla of Con&tructum: 

The Mutuid Life Building U nine stories in height, and was 
used for offices. The fa(;*ades consist of granite for two iitories, 
and pressed terra eotta brick with terra cotta ornaments above. 
T)jc cornice m of terra cotta. The metal frame is of steel, the 
wtdls being st'lf-supporting* 

The fire- proof floors are W^ end construction hollow tile 
flat arch blocks, with skew barks of side constnictitm. The sliolb 
and webs are \^s" and 1,4'' thick respectively- The part it ion si 
throughout are of 3'^ hollow tile blocks and the wall furring of 
1 V*!' hollow tile blocks. The column protection is of 3" hollow 
tile blocks built indepcndenHy of the partition^;. The soflits of 
the beams and girders are protected by tile slabs anchored to 
the skew backs. 

The floor finish is of wood laid on sleepers and sleeper fill. 
The finish in the public halls is of marble tile. 

Effects of the Fire and the Earthquake: 

This building wa^ subjected to a nornial fire only. The 
granite of bt>th the Sansome and California Stree^t fronts is 
badly s palled around the window openings, and will require 
almost total renewah The pressed terra cotta brick and terra 
cotta ornaments of the upjjer stories are in good condition, being 
only slightly spalled. The west wall face brick are bulged 
from the backing at tlie northeast corner, midway from the top, 



and a large diagonal crack extends from the centre of th 
at the base, to the south side at the top. There are alsi 
earthquake cracks in the wall of the southeast L extensiot 
south brick wall is in good condition. The levels on th< 
table show that the foundations are practically levels ther 
Jess than y^" diff'erence in the elevation of the comers 
greatest observed variation of the walls from the plumb ii 
'Yl^ at the northeast corner, where the north wall leans 
south. At the northeast comer, the east wall lean« to t 
about %''. 

The steel frame work in the lower stories is in good coi 
The roof was supported by three large trusses within hoi 
partitions. The latter failed in the fire, exposing tlie 
to the heat, causing them to buckle and deflect* The 
truss failed, partially fracturing the top of the wall c 
supporting it and falling to the seventh floor. The im] 
the steel frame work anil roof tiles striking tlie sevent 
knocked out four spans of the hollow tile floor arches, « 
falling broke down many of the arches of the floors beloi 
The wreck of this truss bulged tlie east and west walls 
so that they are temporarily tied together by cables. TIi 
pet wall on the east side is down. 

The floor arches are in fair condition. Inhere an 
places where the soffits of the tile blocks have fallen aW 
posing the cellular spaces. The partitions are badly dj 
throughout, a large proportion of the blocks having 
down. Safes also caused the failure of some of the floor 
in til is building. 

The column protection having been set independently 
partitions, is in fairly good condition* Some of it hj 
forced away by bulging pipes, but the columns are app 
im injured. The exterior wall furring has fallen ort* ii 
and is loose in many places. The elevator fronts }\ni\ ci 
stairway with marble treads are considerably duniagtMl 
steel framing in the ele%'ator shaft is bulged out of line. 

Comments: ^ 

This building exemplifies very forcibly the necessity 
tec ting large trusses in an efficient ninnner. The prt 
should consist of some material which will i-emain in pL 



4M 





46 




MUTUAL LIFE BUILDING. Ninth Story. Showing a truss sui)i)ortinjj: the roof in the rear, badly buckled und dis- 
torted by the fire. A similar truss in the centre of the building filled, as shown, bending the to})s of the wall columns inward 
just l>elow the gusset plate braces. The connection of the lower cord of the truss remains intact on the right-hand side. When 
the top cord buckled from the heat, all the load was transmitted to the bottom cord, which deflected and failed, parting at a 
beam connection and making a clean rupture, as shown, near the centre. These trusses were protected by hollow tile parti- 
tions, which failed, a section of one of the partitions remaining back of the rear truss on the right-hand side. The effect of the 
failure of this truss was to bulge the outside wills, which are now temporarily tied by cables, as shown. The falling of the steel 
work also knocked out several hollow tile arches, which broke out a great many others below them. The photograph was taken 
after some of the dSbris had been cleared away. 
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which can bo rigidly an chared to the structural meinbers. The 
fnihirc of the firc-proof protection of the trusses is no doubt 
n;sponiitiblc for the entire damage to the two upper stories of 
the building. 

Althoug^li the foundations arc apparently in ^ood condition ^ 
fht* walls are considerably damaged and extensive repairs will 
be iiftC'ssarj to restore this building. 

James Flood Bi-ildin^g* 

Juncticin of Miifkt?t aiid Ptiwell Stteels. 

AuuMr PisBiH, AreliJiHTt. Jah^ L. Fuooo, Owner. 

MA][Q>Eir Dbos,, Onntmetoim. 

Dctnth of C(ynHtntt'fiofi : 

TfiJf) is a large modern twclve-stury store and offiec building. 
It luiH grillnge fmnidatians and a steel skeleton frame. The 
building was complett'd in 1904, Tlie facades consist of Cohisa 
sandstone with a pink granite base as high as the water table. 
The cornice is also of sandstone. 

The fire-proof flooris conjsist of segmental hollow tile arches, 
the Rpau!^ between the la'anis being 7^^ ft. Over the arches is 
a good fintKr concrete fill flush with tlic tops of the beams. 
Underneath the floor arches throughout is h flat Roebling wire 
lath and phustered ceiling, the lath being laced to the ceiling 
supports with Xo. 16 B. it H. gauge copper wire. The roof tier 
consists of tlie Roebling System B or flat slat* const met ion of 
cinder concrete^ about 4"' in thickness, T\w soffits of tlie beams 
of this tier are protected by crimped wire lath and cement 
plaster. 

The partitions are 4'^ hollow tile blocks throughout* The 
fohunns are of Z-bar section, filled with coninion brick to the 
outer edge of the stction, and then enclosed by S"" hollow tile 
blocks. The snfhts of the beamss and girders are protected by 
tile slabs suitably anehond to the hollow block??. 

The floor finish was of wood laid on sleepers and sleeper fiD, 
except in the corridors, which had an incombustible finish. 

Effect ft of the Fire and the Earthquake: 

The Market Street front is slightly spalled around the win- 
dow openings, and is but little damaged by the fire. Tlje 



window openm^nffntlfe) considerably spalled in pla< 
Powell Street side» those on the west side at the fifth an 
stories being injured most. Where the semi-circular towe 
the Market and Powell Street walls, both gildes are consic 
cracked by the earthquake. The northwest corner pier 
Pouell Street side is also rackerl and shuttered by the eartt 
The east half of the Ellis Street front is very badly seal 
spalled. The northeast corner is greatly damaged by the 
quake. The east gable wait of brick is in good eonditioi 

The levels on tlie water table indicate that tlie fount 
remain level and intact, ()l>servfttions on tiie different i 
of the building show that the walls remain perfectly 
The steel skeleton frame is uninjured. 

The hollow tile floors are in good condition througbo 
cept in the first story and several other smaller sjiots wh 
wire lath and pla.stur ceiling fell uway. Where this oo 
the tile blocks ure badly damaged, the soffits having fail 
fallen away, exposing the cellular spaces. The eoTicrete 
in the roof remain uninjureil, and the suspentletl ceiling 
neath is in good condition, a large portion of the plast 
adhering to it. 

A hirger proportion of the holtow tile partitions 
standing in this building than in any other fire- proof bi 
in the burned district in which tiiis material wus used. Tl 
tition blocks over door openings have gine rally fallen 
Large sections of the partitions that are still stajiding an 
having been damaged by the eartlupiake and the fire, a 
have to be rebuilt. Only about 10 per cent, of the partition 
have actually fallen down. In the upper stor3^ where 
wire lath and plaster ceiling was suspended about 6 ft 
the roof, the partition blocks were carried only to the 
side of the ceiling. This permitted the blocks to expatii 
heated, and the partitions in this story are more st4ib] 
in any other. It is particularly noticeable that tlie bloel 
door oi>enings in this story remain solidly in position. 

The column covering is in fair condition, being dnnmg^ 
in spots and fulfilling its purpose sufficiently to preve 
column failures. 

One of the most celebrated raf^s in the city was loa 
the basemen ti This portion of the building was complet 
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swept, damagmg all the expensive decorations and ornamental 
work Jimi the grjintl stnircase to the street* The ornamental 
work in the hHiikiii*jj roonrin tho nortlitmst corner of the build- 
ing is also damaf^L'd, but the safe deposit vaults in the basement 
are uninjured. 

The casi-irtin stiurways, with rnnrhle treads, are but slif^htly 
daiim^vcl, tfiv injury Ijeiii^ rntifinnl pririri|>nlly to the nuirlile 
treads, many of which are broken. The wire latli and plnster 
fdh'ngs remain goueralfy in ;ifood condition, witli the exception 
of the spots !il ready refurrrd to, 

Tiie lar^e skylight at tUi third story levtO wtiA ^reiitly dam- 
aged and the ^hiss l»roken out t)y frfii^^nient^ of l>riek and stone 
wliteh spill led from the interior surfiiee of the lifr^l[t court atxive. 
This ligfit court wuh faced with hrick, boiuk'd every sixth course 
to the iMckin^, with projecting tcrrii cotta orniujieot^, Tlie 
hitter spafled quite generally and ihfl the most of tht* dainiiife 
to the skylight t>ehj\v. S;i>h weigbts from the upper sttiries also 
rained <lown upon the Hoeblio^' concrete roof of the li^ht cimrf 
without e:iusin^ uny daina^t^ other than to breiik one liole iilMiut 
iV sfpiHre Hu-<iu^h it. 

The elevatt^r frontsi are hulked out of line and dinna/^eil n\ 
some places. The electric conduits iunl pipes in the nor U least 
corner of the Jjuildin*^ are carried within the same enclosure h^ 
the enlunin coverinr^, (nit first -e hiss vvorknifinship and materials 
prevental any damage to tlie ccdmnns in this case. The power 
and nieeluinit^d plunt in Hie basement sustained con^iideratile 
damage. 

Comments: 

Tho desi^-ji, materials and workmanship fjf this hiiilditii^ were 
as good as uny of the fire-proof huihlio^s in ttie burned district. 
The founilntiuns nniaiii level iini\ the walls plumb. Tlie damage 
to the exterior by the eartluiuake and fire can readily be re- 
paired, as till' re is apparently no serious structural damage. 

This building was subjected to a comparatively moderate fire 
only, as there are a ninulwr of places, espeeinlly in the third 
story, where there is cinisiderable char red wood- work still re- 
main ing. 

The falling away of the wire lath and plaster ceiling in the 
first story^ where there was as intense a fire as in any part of 



the building, h due to the fact that the lath was laced to the 
ceiling supports with No. 16 B. & S. gauge copper wire. Had 

a nuld steel wire (which fuses and weakens at a much higher 
temperature) been eniplo>^ed, these portions of the ceiling would 
no floubt have remained in place, and tl^c damage to the hollow 
tih' blocks above would have been jU"c vented, 

Tfie advanta^a" of carrying hollow tile partition blocks ordy 
to tfie wire lath and phistereil ceiling, instead of through the 
ceiling against the rtgitl firc-pi-oof Hoors or beams above, is 
clearly slmMn in the tfip story, wliere the partitions remain in 
better eondi^^'OTi than in nny other part of the building. VV^hcti 
fiollovv block j)artitions are erected between rigid ineondnistihle 
surfaces, there is no opportunity for the material to expand 
under heat; consequently, when cxpansioir takes place in a lire, 
the hhieks over door fjpenings are forc'ed down into the opeuingn 
and i'all out. 'I'he expansion also causes an iiniueiliate tendency 
to buckle tir tletlect tlie partitions, which in many cases causes 
failures stMiner than would otherwise be the case^ 

Parhott HriiJiixo. 

Miirkit Sin-H, lioiWM'ti )'*Mir(h nmi VlTXh Sint'ts 

Dt'tftila of Cofifit nation: 

The Parrott Huihling, also known as the " KmjMjrium," is a 
very large building that was originally four and seven stories 
in height and was oecupii^l as a depart men t store and office 
building. The three lower storiis are of iire-pniof construction; 
the upper floors were of wooil, supported by steel columns and 
girders. 11 le buihting was planned with a large int^^rior light 
court approxiniately 50 ft. in diameter, extending from the 
tliirrl floor level to tlie roof. 

The Market Street fa^'juh^ consists <jf cop jier- plated, cast-iron 
piers and large windows for the first and sec o ml stories anri 
Colusa sandstone above, including the cornice and the balus- 
trade })arapefc. Tlie walls on the other three sides are of com- 
mon brick with sandstone ornamentation. The building wa.s of 
steel frame construction. Above the third floor, tlie wall columns 
were omitted and the walls were used as bearing walls. 

The fire-proof floors in the three lower stories consisted of 
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4''s:8"xl5" single cell hollow tile blocks kid on the 8" side 
ill the form of a se^iental arch, liaised hollow tile skewbacks 
of special form were adjacent to the beams and protected the 
soffits by a slab, whicfi fitted into dovetail projections on the 
skewbacks at each side. 

The girders were protected bj sjpccial blocks with soffit slabs, 
siniilftdj to the beamts. The columns were protected by W hollow 
tile blocks. Ch*er the top of the segiiiental hollow tile arches wa.* 
laid 4^' of cinder concrete fill. Over this were placed the wood 
sleepers* with cinder concrete filling btitween lliem, on which wa.'* 
laid the wood floor finish. The tie rod^ wltc generally placed 
2" from the top flatiges of the beaniR and were concealed within 
the floor eon struct ion, 

UnduriiLvitli all tl>e floors* except the first, was erected a flat 
wire lath and plastered ceiliii;:^. This ceil in f^ wrus supportcfl by 
lV4"x*"^n/' furring bars at 16'' centres, wliieli were fastened to 
the beams by a poorly designed L clip of y*/^ x %'' steeL The 
wire lathing wan No. **0, ^Vi! mesh, painted, with 1 i" round 
steel rods wlrc'd to it at intervals of 7|,^''. 

The partitions cnclusing stairways were of 3" and 4" hollow 
tile blocks. The incKZanine floor in the ^v^t ntorj consisted of 
9" flat enti construction ardi blocks with side construction skew- 
bucks. 

Effects of the Fire and the Earthquake: 

The Market Stret^t front of the huilding is but slightty fh\m- 
agt-d, but it liHs broken nvrny fr^Mii tlie sicle wnUs and is ti'ni- 
porarily tied to jnTvuiit it from fjillin^ into tlu^ street. Tlie 
entire front is out of plnnib and leans to the north 7". The 
only damage of any consequence is to the balustrade jiarapet, 
one-third of w])iclt is missing in the middle portion. The t'a^t 
and west walls of connnon brick are cracked at ninnrnnis places 
and damap'd, and are partly down. Tlie entire rear wjdl is 
down to the fourth floor level, having fallen outward. 

The interior of tliis hinldin^ is almost a total wreck and is 
more ev ten lively dan lag* 'd than ajiy i)Hkt fire- proof Ijiiilding 
in the burned ilistriet, Practically nothing reuiains of the uf»- 
per portion of the hiiiltling jdiove the third story* Only a few 
steel colunnis and badly distorted beamn and girders project 
above this level. 



The sides of the large central liglit court failed in 
places, the structural steel members and sections of the wi 

and plastered ceilings being suspended in numerous place 
|iortions of the sides that remain standing. In addition 
wreck of the large central light eourt, sections of the fol 
size and location have collap?ied from the roof to Uie baa 

80'x60' west of the centre. | 

S4' X 60' in the southeast corner. 

yO' X 40' east of the centre. 

SO'xSO' northeast of the centre. , 

45' X 6(1' in the northeast corner. 

yO' X f>0' in the lun-thwest corner. 

These coUapsctl flections comprisse about one-third of 

tire floor area of the huilding. 

There are a iar^e number of columns tliat have buckle 
the heat in the ba!*ement story a^ljacent to the collapsed m 
There are also niiinerous huekhd and deflected columns 
ferent portions of the buiUlin^ that show evltleuces of 
!)een heated to a red lu'at after the hollow tile colnnm pr« 
had failed. In some cases these colnnm^ have doubled ( 
themselves anti present very curious, though interesting, 
of tlie manner in which steel fails when highly heated, 
noticealile that wlterever the steel work is eonsitleral>ly T 
the hollow tile blocks have fallen out. The light steel, wi 
and plaster ceiling constriiclitm, with the plaster still ac 
hi it, IS lyin^ about over the floors in all manner of gn 
shapes and clinging in sheets to portions of the steel froi 
places. 

The cast 'iron stairway* elevator shafts, mechanical and 
plant and all tlie flxtures anil appliances are totally- wfj 

Commvnia: 

Tile huildin^^ being used as a de}>aHment store, ami be 
receptacle fif largt! quantities of inflammable ^wkIs, dc 
caused a fire of considerable duration and intensity* 

This building was^ no doubt, considerat)ly damaged 
eartiiquake^ iiut by far the greatest damage was caused 
fire* A careful exarninati<Hi and studv of the present co 
of tlie steel work and other facts and evidence leads 
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PARROTT BUILDING. Third Story. Showing the total wreck and disappearance of the upper portion of the 
building, which was of wood construction supported by steel framing. Three badly buckled columns are in the foreground. 
The wall columns of the steel frame were omitted above the third story, and the walls above this level were used as bearing 
walls. When the fire consumed the wood floors of the upper stories and wrecked the steel framing, large portions of the side 
and rear walls above the third story level were overthrown. Note the badly distorted remnante of the steel work projecting 
above this story. 
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conclusion tlittt most of the eollap«ec! sections In this building 
were caused bj column failures. 

The eohimn protection wns of hollow tile blocks onlj 2'' in 
thickness, jiiid in mortar of poor qualitv and in a rather indif- 
ferent manner. It js probable that had an efficient column pro- 
tection been provided, the enormous damage to the interior 
would have been largely prevented. The difference in cost be- 
tween & first-cluiifi column protection und the one that was em- 
ployed would prtil>j*bly have been less than one-half of 1 per 
cent, of the orijLciiiHl cost of the building, 

CaacKER BtTiM>ixo» 



I^lflTlci'tN E'ci4t aod Mantgomery l^tuMtit. 



A. fkf^K Bnnwxt Architect. 



C^oCiLia KfiTATK, Ownff. 



Dctalla of Camiructhn: 

The Crocker Building is an eleven-etorj office building that 
was completed in IH9^, The facades consist of granite for the 
finst and second stories and butt' )n'essed brick and terra cotta 
above. The metal frame is of steel throughout and well de- 
signed. The walls are .self-^upporthig. 

In the tenth story the walls have bt^i-n stepped out so that the 
columns adjacent to them arc within the wall lines. These 
colunm)< are of Plirenix section, reinforced by channels. The 
walls are tit^l to the columns by U-shaped wteel bands SV4" x 
1V4". The wall girders in this story are tied to the walls by 
%" rod hooks over tlie lower flanges, Tlie east angle of the 
building ls braced by two heavy vertical trusses. Special steel 
construction also supports the second and third story floors by 
eye-bar suspenders at the east end of the building, so as to elim- 
inate columns in the first story. 

The fire-proof floors are of hard burnetl hollow tile flat arch 
blocks. It/' in depth, the skewhaeks supporting soffit tiles under 
the beams. The partitions and column protection are of 3" 
hollow tile blocks, and the wall furring of lY/' hollow tile 
blocks. The floors are finished in wood over wood sleepers and 
aleeper fill. The floor finish of tlie hallways is of marble tiles. 

Effects of the Fire and ih€ Earthquake: 

The second-story window heads of the Post Street side are 



slightly spalle^. The r^st of the front is in good condlt 
cept that there are a few small earthquake cracks in th( 
part of the east angle, Tlie Mtirkot Street front is , 
good condition. The west brick wall is damaged by eartl 
cracks near tlie top at the southwest corner of the nor 
section. 

The levels on the water table indicate that the northwe* 
ner is about V^ higher than the otlver three corners- The 
est observed variation of the walls from the plumb is <. 
southwest corner, where the west wall leans to the west 
*';^ii'^ The chimney at the nortlierly corner of the light 
about 2^' out of plumb, leaning to the south. 

In the ninth story^ a column near the east end is bai 
fleeted on account of the failure of the hollow tile protectioj 
the eleventh story, the 5^*^^^ dijimeter wr ought-iron pjp 
Vm2 " metal, supporting the liglit f raining of the wood 
failetl in several places, causing the total wreck of th' 
framing and nmch damage to tlie eleven tli story floor, 
light coin urns were simply wrapped with metal lath and 
tered, the plaster being only about %" in thickness and 11 
tact with the pipe. 

The ornamental piaster work of the banking room in th 
story is badly damaged. The main entrance hall is in fail 
dition. The vault in the first story and the safety deposit 1 
in the basement are uninjured. 

The floor arches are broken out in one case from the re 
the second floor, and in another case from the eighth flo 
the basement by safes or other heavy bodies. In the thirc 
two other floor spans failed. The rest of the floor constn 
is only in fair condition, there being numerous spots, 
single blocks to 50 square feet in area, where the soffits i 
tilcK have failed, exposing the cellular spaces* 

The hollow tile partitions are badly wrecked, having '' 
down throughout the building. The exterior wall fun 
off in many places and cracked and loose where it still a 
to the walls. The hollow tile column covering is greatl 
aged and has fallen away in a number of places. 

The elevator fronts and cast*iron stairways are damag 
portions may be repaired. 
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CtymmenU: 

This building was subjected to a nomial fire only, there being 
no evidence of intense htat anywhere. 

The building is damaged very little struclurally^ excepting 
in the top story where the light wrought-iron pipe cokimns 
failed, and in the ninth story where one of the steel columns 
buckled. 

The wcaknesi? of hollow tile hlocky and their failure to carry 
saff8 and otiier heavy objects was tifi;aiii demonstrated in this 
building. Inadftjuutt' protection of the li^lit eoluions in the 
top story eauseil a great deal of duiiiiigr, ret|uinng the entire 
reconstruction of the roof aiui citens^ive repairs to the eleventh 
floor. The undesirHhilfty of a roof of wood construction over 
a building of thi^ character is evident- Tlic addition of the 
eleventh story was decided ujjon after the i)rigirud plans \\iu\ 
Ix-en coiiipieted, and it was not as skilfidly plarnied iia the rest 
of the building, 

CintOXlCLE BllLOING* 



J[|)i<?Ui)«i lic«ruy aiid Uufktft i!)ir«tbi. 



D. IL Bv»Kiijtu CO., Ari1ill<N}t«. 



Mr n, I>K WurMa, Ottjjff, 



Detaih of Conatructimi: 

Thi.^ is a nine-story Iniilding that was fjccupicd by the Sair 
Fnuicisco Vhronhic and wa^ com]>leted in 1H88. It is tlie oldest 
of the high buildings in the city, and wa.s built with s[)eciHl refer- 
ence to fire-resisting (jualities, acconling to the bebit methods 
known at lliat tiioe. The fai^'ades consist of brown .sand-stone 
for the first stury, fjressed re<l brick for tlie second story and 
red brick with terra cotta ornamentation above. The inetal 
frame consists of cast-iron columns with steel beams and girders. 
The walls arc self -.supporting. 

The fire- proof floors consist of 9" side constniction, hard 
burned, hollow tile, single cell blocks. The soffits of tlie beams 
ami girders are protectef! by a slab of tile nncfiored to the skew^ 
backs. A 3" hollow tile filling block is hud over the top of the 
arch bhicks, VVoml sleepers with a ei ruler ctiufretc filling be- 
tween thcni are laiti over the filling lilockn and tlic floors finished 
with wood flooring. The cast-iron eolunnis are protected bj S" 



hollow tile blocks. The partitions throughout are of 4'' b 
tile blocks. The roof was of wood construction, ffupportc 

steel beams. 

Effects of the Fire and the Earthqunke: 

This building was subjected to a nornml fire only. The ? 
stone of tlie Kearny Strei't front at the first story is 
badly s palled. The red brick of the second story, and i! 
upper portions of the building, is practically uninjured, 
some of the terra cotta ornamentation is damaged. The Mi 
Street front is apparently in good condition^ it being very 
.spalled and having no earthquake cracks. 

The levels at the water table show that the foundation 
main practically levch Observations on the southerly i 
shijvv Unit it leans about 4'' to the south at the southwest co 
The Mnrket Street front leans to the south about %" a< 
sunt beast corner. 

The interior of this buildiitg on tlie Kearny Street side, 
prising an area of about 30 x 41* ft., has collapsed from the 
to the basement, the distorted steel beams and girders anr 
di'hrh of tiie hollow tile floors completely filling the l>asenjei 
the first story leveh The parapet wall and cornice which 
missing were probably pulled tiowu when this portion ol 
building collapi^ed. 

l^he nsanner in wliich the steel work was broken down prci 
some interesting features. In several instances where the fl 
of bay windows were supported by double beams projei! 
heyond the walls the double beams have broken at the sepal 
holes in Hue with the inside surface of the walh In the 
story, a cast-iron wall column was ln*<»ken aljoiit midway ol 
height of the story, tlie broken top with the beam and gi 
coiuiections having dropped down so that the beams which 
ported the floor above now r*'st on the top of the broken coli 
'J'he steel frame in tin- portion of the building that did not 
lapse is in fair condition. 

The hollow tile column protection was badly damaged and 
away in numerous places, but served its }mri>osc sufficientlv 
to prevent any damage to the eolunms. The hollow tile \ 
arches are considerably injured, there being spots from a 
feet to 50 square feet in area, where the sofflts are missing 
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the cellular spaces exposed. The 4" hollow tile partitions are 
badly wrecked, most of the blocks having fallen don n. 

Comments: 

The collapse of the Kearny Street side of this building is 
supposed to have been caused by nineteen linotype ma chines 
which were located in the top story* The burning of the wood 
roof no doubt contributed also to thr damage by increasing the 
duration and intensity of the fire in this story and by falling 

The southerly front adjacent to the collapised section is con- 
siderably out of plumb, and is also damaged on the inside by 
the collapse of the steel work. This wall will probably require 
reconstruction, as well as the collnpsed section in the interior. 
Tlie remaining portions of the building can be repaired. 



Chroxici-e BuiMJiNc; AxnkX. 



P* H> BuklTlTAM & Co, 



JuiiflhjTi Kmriiy dad! MnrJtcjL 8trwlrt. 
ArfbUMta. hi. 



II. luf YiJUN(j. Qwinr. 



Deiail§ of Construction: 

This is a seventeen story atldiHoii to the Chronicle Building 
and was in the course of consit ruction at the time of the fire. 
The facade consists of sandstone and terra eotta for the first 
and second stories, and red brick and terra cotta above* The 
metal frame is of the steel skeleton type, the walls being curtain 
walls. 

The fire-proof floors consist of heavy hollow tile end con- 
struction, flat arch blocks 16'^ in dcptli, the AuAh and webs 
being %''' in thickness. The skewhacks support the soffit pro- 
tec t ion under the beams. The partitions are of 4" hollow tile 
blocks and the column covering of 3"" hollow tile blocks. 

Effects of the Fire and the Earthquake: 

There was very little fire in this budding, the combustible 
contents consisting of scaft'olding, wood trim, etc. The damage 
to the building was wrought largely by the earthquake. One 
pier between windows at the third story, and the two middle piers 
from the seventh to thr thirteenth stories, arc cracked and Imdiy 
racked by the earthquake. A section of the face brick has fallen 



away from one of the piers at the twelfth story level. The north 
wall of brick is in good condition. The east wall shows earth- 
quake cracks in the upper portion. 

The levels on the water table show that the southeast comer 
is about y^^' lower than the other corners of the building* The 
greatest observed variation of the walls from the plumb is at 
the southeast comer adjacent to the old Chronicle Building, 
wiiieh leans ^^4" to the west. 

One unprotected colunm between the old and the new build- 
ings is deflected, and the elevator framing is distorted bj^ the fire* 
In several stories, where scaffolding and wood trim were stored, 
tlie fire has damaged the floor arch blocks, exposing the celhdar 
spaces. Some of the column covering and partitions has also 
been damaged from tlie same cause, and will have to be rebuilt- 

Comments: 

The steel frame of this building is uninjured. Sections of 
the walls will have to be rebuilt on account of earthquake dam* 
age. There is apparently a structural weakness at the cltA'cnth 
and twelfth story levels, where tlie racking eff^ect of the earth- 
(jUfike caused the greatest damage. 

This building being in the course of construction and unfin- 
ished, the repairs will be comparatively small. 

SritiNG Valley Hi iluinu. 



S, K, Cdf. G«r|f And Stoclttofi Slreott. 



CwN-rns D*ir. Ar^liitwi 



Srr.iwa Vau,»t Watxr OtJ.< ownff. 



Detaih of Construction: 

This is a six-story store and office building. The facades 
consist of gray granite and cast iron for the first and second 
stories and pressed terra cotta brick, with terra cotta firna- 
mentation above, including the cornice. The building has a 
steel skeleton frame. The light court whIIs are built of 4" hol- 
low tfle blocks, lined on the inside by 3^' l)locks» eacii hay bt'twf:^cn 
wall girders and columns being braced by light diagonal mem- 
bers from the intersections* 

The fire-proof floors of the low^r storiei consist of 10" hollow 
tile end construction, flat arch blocks, Hiili 1'' tile slabs an- 
chored to the skew backs for soffit protection. Al>ove the third 
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SPRING VALLEY BUILDING. First Story from the northwest comer of the buikling looking south. Showing 
the failure of the soffits of the hollow tile floors and the soffit protection of the beams and girders. The column protection 
is only slightly damaged in this stor^'. 
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fluor Jt'vt'l Hic fire-proof floors are of tile blocks, segmenbtl in 
form* the spanK between girdersi being' 16 ft, The ri.w of the 
arch tH abtmt K" miil the girders arc tied together e\i^ry 4 ft, 
hy 11,4" round tie nuU. The tile blocks are 5" x 8'' x'l5'' in 
dinienKion and art^ biid with the 8" sifle down, making an arrh 
iV in tbit'kruiiis. Tlie Hocks have a vertical web, the i^bellw being 
V and tin webn *;i'' in thickness, UniJer tlie segmental arches, 
at the i?.oftits of the beam^t i** erected a wire lath and plaster flat 
i'eihng. 

The roof cunsis^ti^ of 3" holhiw book tile, laid on tees spac<?d 
[H" centre to centre, l-nderneath tlie roof is a j^uspended ceil- 
ing consisting of tee iron framing at 16'^ centres, which siip- 
]K>rts *y r a bet ted luillow tile blocks. 7^ he roof framing is 
.supported by 8"' I beam struts over the etdumns. The columns 
aiv prtitecte*l by ^" hollow tile blocks. The partitions are of 
H" holfow tile blncks. 

Tile floor finish is of wood laid on wooti .sleepers vvitfi cinder 
concrete tilling between the under aide of the wood finish and 
the top of the floor blocks. 

liffffin of the Fin' aud the Earthqimke: 

The (learv Street front remains in good eonditicm, there 
being no eartlKpiake cracks anri the cornice being onlv slightly 
spa lied In spots on the east side at the second- story level, Tlio 
StiJckton Street front is also tn gooci condition, excepting that 
there are slight earthquake cracks at the north and south cor- 
ners at the seconti-floor level. The east brick wall is in good 
eotidititm. The south brick wall lias a vertical crack down tlie 
feiitn* from the top to the fourth floor, and then {liagonally to 
the ground near the Stockton Street front. Tlie upper rear 
portion of the wall, back of the crack referred to, has bulged 
out as tnucfi as 4'^ 

Tlie levels on the water table ishow that the foundations re- 
main practically leveL Obser\"ationi!S on the front walls indicate 
that they are plumb. 

In the southeast corner of the building, eight complete bays 
have colL'ifisrd and fallen from the roof to the basement. In 
Mie basement wtory, one column is buckled, the boat having 
bulged pipes within the hollow tile column covering and forced 
it off*. In the second story, the second ivall column from the 



street, on the eant jiide. Is deflectcfb In the fourtft st( 
wall coluiims on the east side are .^pnnig mit of line 
bulgirjg walb 

In tlie soutiiwest corner of the sixth story, Ww H" 1 
struts were buckled by tlie heat, letting down the roof fi 
to the sixth fl(HM% and destn*\iMg the hidlow tile blocks 
roof and tlie hung eeibng. The faihire of tliese ntrutft. 
.some of the members of tfie roi)f trusses, alKo probably 
the trusses in the southeast corner of the roof to ffdl, ca 
everything down beneath them and wrecking that section 
Imild ing. 

The diagonal vertical braces in the hays of the light 
are badly bulged and distorted i)y the bcjit* J 

The hollow tile tlat arch blocks in the lower stories nri 
damaged. Almost the entire ceiling arra in the baseinei 
bad cf>n<IJtioTi, the snflits of the tiles having fallen awj^y^ 
ing the cellular spaces. There are large are^ts in the fii 
secotui stories where the sottits of the blocks have similarly 
In the upper stories, where wire ceilings ^*v\x erect efl 
neath the segmental tile a relies, the ceilings remain in fa 
dition, and the arcfns abenc are aj>|iarenHy hi good con 
In places where the ceilings have failed, the l»locks are da: 

Large sections of the btdlow Ijook tiles of the roof an< 
foiling untler it are wrecked, 'i'he hollow tik* partitions 
lower stories are in bad conditifm, most of tfie li locks 
fallen down, and, where they are still standing, the pai 
are weak and will have to be rel)ui!t. In the u piper stone,' 
the partitions are carried to I lie lath and plaster ceil in/ 
are generally in much better condititni, the tile blocks ov« 
openings reniaiiLing in position tn many case.s. 

The liollow tile walls of the light court are greatly ds 
and erackeft. and many of the outside blocks and those 
insitk* lining have fallen away* The ^" hollovv tile column 
ing has failed in many places, and is badly damaged y^ 
still remains in position. 

The elevator front^s ami cast-iron stairway, with] 
treadtj, are damaged but can be repain^d- 

Commmtg : 

The ffre protection afforded by a wire lath and pla-it**! 
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ifl clearly shown by the excellent condition of the hollow tile 
blocks above it. In other ptxri^ of the building, where the wire 
Ittth ceil ill g was omitted, the blocks are badly damaged. The 
advantage of carrying tlic hollow tile partitions only to the wire 
hith and plaster ceiling, instead of to the under side of the fire- 
proof arches J is also clearly shown. The S'' hollow tile protec- 
tion of the columns was not sufficient to protect them against 
buckling, and the failure of this protection is no doubt respon- 
sible for the entire damage to the southeast corner of the 
building. 4 

The repairs to the exterior of the building will be compara- 
tively light. Many of the floor arches of the three lower tiers 
will require renewal or extensive repairs. The collapsed por- 
tion will require entire reconstniction. 



Mills BriT^mxt;. 



ti, K, CoT- Sutter ADd MuiiliitiJiitfPy Slret-li^* 
D. R. B^KitilAM: & Co., ArcbUcola. t>. O. 



Mii.L!ir Ofnn*r. 



DetmU of Conjstnution: 

The Mills Building is an eleven-story office building. The 
facades consist of white marble for the first two stories and buff 
terra cotta pre.s.sed brick, with terra cotta ornamentation, above. 
The cornice is also of terra cotta. The metal frame is of steel, 
the walls being se]f-.sup porting. 

The fire-proof floors consist of hollow tile end construction, 
flat arch blocks, 1^'' in depth* The spans between beams are 
7 ft. Under the centre light court the floor arches are of brick, 
segmental in form. 

The partitions throughf>ut are of ^ hollow tile blocks* The 
column protection consists of 4" blocks, where the linos of the 
partitions arc adjacent to the columns, and of S" hollow tile 
blocks on the other two sides and elsewhere where there are no 
partitions. 

The soffit protection of the beams and girders consists of tile 
slabs anchored to the skewbacks* and in the case of the double 
girders held in place by metal clips, Tlie hght court is faced 
with cream brick and terra cotta ortuiu rents. 

The floor finish was of wood laid on wootl sleepers and con- 



crete fill from the top of the hollow tile arch blocks to the 
under side of the floor finish. The hall floors are finished in 

marble. 

Effects of the Fire and the Knrfhqtiake: 

The marble on the south side of the Sutter Street front k 
badly damaged and will require entire renewal. The north side 
is damaged less and may be repaired. There arc slight earth- 
quake cracks along the third-story level. The marble is also 
badly spalled around the window openings on the Montgomery 
Street front. At the tliird story, the terra cotta is badly 
cracked by the earthquake, but has sustained very little damage 
above* The north and east walls have also been considerably 
damaged by the earthquake. The terra cotta ornamental work 
of the light court is slightly spalled and cracked throughout, 
but the face brick is in good condition. 

The levels on the water table indicate that the front half of 
the foundations of the building remain level. It was impossible 
to find corresponding points in the rear of the building to make 
comparisons. The south front of the building is conaiderably 
out of plumb. At the southwest corner it leans to the south 
about 4". The Montgomery Street front remains plumb. 

On account of the failure of the hollow tile column protection, 
the steel frame of this building has suffered considerably* In 
the basenient there are tliree main and one secondary columns 
that have buckled. The steel members supporting the mull ions 
between windows facing the light court are badly buckled in 
many cases. 

The hollow tile floors have been considerably damaged 
througliout. At numcnnrs places tliere are large areas where 
the soffit members of the floor blocks have failed and fallen 
away, exposing the cellular spaces. Several safes have fallen 
from the upper stories and broken through successive floors to 
the basement. 

The hollow tile partitions? are completely wrecked in many 
places, and where still standing they are so weak that tliey will 
have to be rebuilt. The column protection, in many cases tH:ing 
a part of the partition^ was badly disrupted when the partitions 
failed. Bulging pi]>es that followed the lines of the columns 
also contributed largely to tlie failure of the column protection. 
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MILLS BUILDING. First Story. Showing the failure of the hollow tile column protection, and the damage to the 
hollow tile floors. A large proportion of the partlcion blocks in this building are dow^n. 
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MILI^ BUILDING. First Story. Showing the damage to the hollow tile floor arches, column covering, and parti- 
tions. The vault of the Scandinavian Bank, at the right, is uninjured. Note the separate shaft for pipes outside of the column 
protection, at the left. 
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MILLS BUILDING. Fourth Story. Looking east toward the central light court. Showing typical damage to the 
hollow tile floors, partitions and column covering in this building. The bulging of the pipes within the column covering 
doubtless caused much of the damage to the protection. 
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The elevator fronts, and cast-iron stairways with marbk 
treads, are badlj damaged. The mechanical plant m the base- 
ment is slightly injured, and can be repaired. 

Commtnti : 

Tlie marble work, and some of the tt^rra cotta, will require 
renewah In ri^placing tlie buckkul cu]uinn.<), it may bo necessary 
to remove portions of the walls in order to inspect the connec- 
tions. For this reason, and also on account of the earthquake 
damage, it may be necessary to reconstruct large sections of 
tliese walls. 

The hollow tile floors will require extensive repairs, and the 
hollow tile partitions and column covering will have to be en- 
tirely rebuilt. Some of this material has been damaged by the 
heat so that it can be cnuiibled by the fingers. Blocks that ^re 
whole and appear to be in good condition, where they have been 
subjected to considerable heat, have lost their strength and will 
not Jk' serviceable for new work. 

Tills building furnislKs another example of the weakness of 
hollow tile blocks to sustain safes. The extensive damage to the 
soffits of the hollow tile floor a relies by the heat of a normal 
fire only shoulfl be noted. The failure of the soffit surfaces of 
the hollow tile blocks whs no dttuht c^iused largely by unequal 
expansion. Blocks with large cellular spaces and comparatively 
thin shells and webs are poorly adapted to resist the abnoi-mal 
strains caused by unequal heating. 

The bad practice of carrying jiipes within the column pro- 
tection was also followed in thi.s burbling. A great deal of the 
buck! i rig and destniction of the upright steel supports of the 
window niul lions would have been avoided had provision been 
made for the expansion of these members. 

County Jail. 

Detaih of Construction: 

The County Jail is an old building of massive construction. 
The fnjot portion is three stories in height, the rear portion 
being devoti-d to cells, which arc tirrangetl in two tiers. The 
front wall has an ornamental ccmentine finish. The floors at 



the street level rest directly on the ground* All exterioi 
are of heavy masonry around the cells, and of brick i| 
locations^ the partitions in the front portion of the bi 
consisting of brick walls. The small sections of flooring 
the ground level in the front of the building consist < 
mental brick arches, groined in some cases. 

The floor finish is of cement at the ground level and o 
on sleepers and sleeper fill in the upper stories and celli 
roof was consti-ucted of wood, i 

Effects of the Fire and the Enrthquake: \ 

The wood roof has disappeared. A mass of brick- we 
from above and broke down several sections of the brio 
arches in the front portion of the building, which app 
is the only structural damage to the building. 

The small window openings and the heavy walls of tj 
prevented the fire from doing any considerable damage' 
portion of the building, the wood floor finish rentaiil 
manv places. 

i 

Comments: 7 

This building can be repaired and restored without dij 

STorK House ani> Buew House, Johx Wi eland Bbi 



MB. WCfTI 



S«eoti«l Slti?^t, tM^lweeq Hcm^uiil mjd l<'oltiott] f$ttvet«. 



STOCK HOtJSB, J 

Dctaih of Cottstructhn: 

The Stock House is a three-story and basement build 
heavy construction. All the walls are of brick and arc 1 
walky the front having a cementine finish to the secoo 
level* 

The floor hinds arc supported by cast-iron columns ai 
framing. The roof was of wood construction. The c 
and the soffits of the beams and girders are unprotected^ 

The fire-proof floors consist of 8" double rowlock brick 
the spans between the beams averaging about 4 feet. Tl 
finish is of cement, £" thick, laid on a concrete filling 
floor arches. 
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Efftrti of the Fire and the Eari}iqua}<€ : 

Thi* firr t'Titoml Hie building through unprntot-let! window 
openings rinti t^nnsimK'i! the wcuMlt^n roof. Fifty- thrt^c hiij^^e 
LVisik**, 9 ft, ill ilinnit'tor antl If] ft, high, wt-re hiinuHl in the top 
stnry, tlie sted hoops lyin^ on tlie concrete' floor where thu 
t'iisk^ \mA orif^iually ntooil. 

The Hre rt^tisunied the wood fmnie-s and siish of scvend win- 
dow r>ptnio|^s in the lower stories, hnt fhd no further dnnnif^e. 
INirt of the punipet wall of tlie roof fed over, Init the vvkIIs juv 
vtTy little thmiHged by the ertrthtjtiake. The metal frmne and 
tht' fonerete floors in this huildin^ nre uninjured. A fire-proof 
roof will prohiibly be suijstituted whcji the building is restored. 

The Brew House acl joins the Stoek House and is a two-story 
structttre. The floor at the ground level is fire-proof, iiup- 

}>orted hy east-iron roliunns and steet l^eams. The second floor 
jiml njof were of wo<h[ etjnst ruction, also supported hy etist-irtiu 
eolnnins. The fini?»h of the basement nnd ground floors was in 
cement* 

Tlie tmsenient story was HI led with huge eafsks. A cooper shop 
was loeated in tlu' rt^ar of the first story, a large tjuaiitity of 
oak st lives and casks being shjred in this portion of the build- 
ings 

Hie fire consumed the top story and the roof, tlie falling 
dfhrh doing nt) ihiinnge whatever to the concrete floor at the 
grourj{i level. 71 *e in ten He heat gejie rated in the cofjper sliop 
Viix^ Hiifficient to bum off two cas^t-iroii column s;, the sections of 
tJie metal at the severed parts being about '4'^ ^^ thickness and 
of irreguhir contour, the edge« being smooth antl showing that 
tliere was no fradnre. 



Malt HorsK. 

tjvi?ttv4l on the S4<K'k tKnutik-O lij' ClieHtmU, Frt*cit, I'oweN ^btl Sni*sloii Slnfefs. 

This is A five-storv buikling and is all that remains of the 
brewery of the Bauer- Scliweit/er Hop and Mult Co. It \^ aj*- 
pro\intately 50 ft* x 70 ft. in plan, Tlie wnlln are of brick, %V* 
in thickness, and are well tinl togetlier by steel rods* 




The firt-proof Hoors consist (»f +'' rowlock brick arc 
tween steel beams, at 4 ft. centres, supported by nteel ^ 
and unprotected ca.st-iron column h. The floor finish is of i 

There wa^^ little in the Malt House that was combustifc 
it had very Wy^ wincbw and door opeTiings. The interi* 
good condition, having sustained practically no flre d 
The rest of the brewery buildings were of finlrnjiry co 
tion, with wood floors, and were totallv destroyed. 



Yorxa ua Shllkr BtiLDiNa. 

Dctitih of Con^frurtion: 

Tile Young Building is a five-stnrv and basement st] 
which was used as a store and loft building* The fa^-»i4 
sist of gray granite and cast iron to the sec(md floor levi 
terra cotta pressed brick above, ami a terra eotta cnniict 
walls are self- sup porting and mv built upiin pile foundat 

The columns and girders are of steel: the fire-proof 
are of the expanded metal " suspender " type^ the apt 
tween the ginlers being 15'. The floor slab is of cinder ci 
aljout i'' thick with U'' mesh No. 16 expanded metal im 
in it. Under the floor slab at V centres and at right an 
the girders are concrete ribs supported on the under i 
S)'^ hy %" steel bands (*r suspenders hooked over ttie top 
of tlie girders, and curving downward so that the curtci 
and suspender under it project about 8" below the concrt 
midway between the girders. The usual wood floor finisl 
sisting of g" sleepers at 16" centres witti cinder concrete 
between them^ and wood flooring nailed to the sleeper 
laid over the concrete floors for a wearing surface, Thi 
>4iirface of the exterior walls was covered with 1 V*i'' ll*>ll 
wall furring. ' 

The columns are protected by expanded metal lath ani 
coats of plaster. The soffits of the girders^ beams ai 
}iender bunds are protectetl in I lie first story by a flat cei 
expanded metal lath and plaster, but in the upper storil 
are exposed. 



81 




YOUNG BUILDING. First Story. Showing the damage to the expanded metal lath and i)laster cohimn protection, 
and the earthquake cracks in the flat expanded metal lath and plaster ceiling. The pipes in the wall chases have bulged and 
forced off the hollow tile wall furring in spots. 
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YOl'NG BUILDING. Second Story. Showing the coruiition of the under side of the suspender system of the 
expanded metal floors. One floor span is broken down by sheet iron which fell through from the fourth story. This floor 
construction, on account of the expansion of the exposed suspender b^nd, deflected badly throughout the building, even 
where there was little or no load resting on it. There is an earthquake crack in the rear wall in the centre. The hollow tile 
partition around the toilet-room in the rear is badly wrecked. The crack around the expanded metal lath and plaster column 
covering, about five feet from the floor, occurs throughout the building, and probably marks the height of the wood trim, or 
the sections of the completed plaster work during the construction of the building. 
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Effects of the Fire and the Earthquake: 

Tfic granite of both the JMarket Street and Spear Street sides 
is very badly spHlleii and soiled by tbc fire and ciiiinot Im? re- 
paired- Tiie terra cutta brick and eornice is much less daniageil 
by tlie fire J but the bond between the face brick and backing lias 
het'ii broken in niariy }>]ACi's by Hie eartliquake. Tbe N* K. and 
^. W. conu-rs of the bnikhng art: hadly rarked and shattered. 
'I'he west brick wall has a verticjil crack in iUv inidille. The 
ea!<t and west walls arc out of pkunb and lean to the east ^Y/' 
nuil 5'^ respectively. Levels on tlie water table show tlmt the 
N, E. and S. W. corners are S^' and &' lower resi)ectivcly than 
llit^ \. VV, corner. TItese facts would indicate tliat the foun- 
dations bad moved sufficiently to tilt ttic entire bnililing to the 
ea:*i. From marks on the curb of the sidewalk, it is also ap- 
parent that tlu' sm'facc of the ground settk-(I considerably 
around the \. 1%, corner. 

The entire building was occupied by a lianlware concern. 
Tile stock being ctnnptjsed largely of metal goods, the fuel for 
tbe fire consisted principally of tlie wo(kI finisb and trim, the 
[)ackages, ctnmters, sfielving, etc. The intensity and d unit ion 
of the Hre was tliereftuH' pruhafjly not nmch greater tliai^ In tlie 
CHi^e of an tu'dinury oltice hnikling or hotel. 

The steel columns are in excellent condition, the lath and 
plaster protection remaining intiict i'\ecpt in a few spots where 
tbe plaster is uW. A number of tJtc girders and b<.'ams having 
their soffits exposed, above the second floor^ are pernmnently 
sagged, thie li*" beam in the tliird f^tory is sagged at least 12" 
between the cohnuns. Two wall channels at tlie ro<jf level, near 
the N. E. corner, were bnckk'tl npwaril iV between the ctdmnns 
by strains induced by the deflecting concrete roof slab. Two 
tie iK'am^ in the roof tier near the north end are also tnic-kled 
upward. 

Altlujugii Hie cinder concrete was originally of inferior (jual- 
ity, the first and second story floors are in fair condition. Tbe 
wall furring is off in spots^ ixml batlly cracked and loose in many 
J) laces. The hollc>w tile blocks enclosing the stairway on tlie 
first fl<ior sind tlu' toilet room in thf ht*cond story are down, Tbe 
mv\n\ lath aud plaster partition around tbe freight elevator is 
in bad condition, but still standing. There arc cracks in the 



north wall at tbc lintel corner is in the second story* In the third 
and fourth floors, three p/uiels between suspender ribs failed 
from an overload of sheet iron, breaking the suspender bands 
where they were hooked over the top flange of the girder. Atiout 
50 per cent, of tbe tliird and fourth floors and the roof h 
sagged fnjni 3'^ to 12" U*tween girders, on account of the poor 
tpiftlity of the concrete and the suspender bands being exposed 
on the under side. The roof tier supportcjl a tenjporary tin roof 
on a wood frame. Tlie wocMl-work burned out, letting the tin 
roof down on the concrete j^lab. Although the concrete roof tier 
.supported only the light temporary roof, it deflected almost a.** 
nuich as the third ami fourth floors. The east parapet wall (IK 
high) is cracked loose from both tlie north and the south walU. 
(Jiie-lialf of the central part of the west parapet wall failed i 
the south end falling inward and the north end outward* 

The cast -iron elevator fronts and stairways are d<^wn in most 
places and badly distorted when- stdl in position. The pipes 
hnlged ami buckletl in the wall chases, forcing off I he hollow* 
tile covering. 

The steel members siipptfrtiug the masonry over the large 
wiiuiow heads (openings S ft, wiih) were well protected by 
terra cotta fasteneii by rod anchors. 

C(?mmnttf(: 

The kication r>f the building was particularly unfavorable. 
It was built on "made" or filled in ground, which since tbe 
eartlKiuake has been proved to be exceedingly unreliable for 
foundations. Had this fact In-en known when the buildifig was 
designed, the fomnlations woulfl have reeeiveil s{)ecial attention, 
in which case the walls would pruhahly have been very little dam- 
aged. 

It will not he economical to repair or restin-e this building. 
The foundations may lie utili/ed for a building of the sanie 
or less fieiglit, and some of the steel, terra cotta and face tmck 
can probably he utilised in rebuilding- This type of concrete 
floors is poorly adapted to withstand fire and should be discon- 
tinued in fire-proof buildings. It is besides more expensive 
tluui other and U'tter types of tiiv-proof flooring now furnished 
by the same eoinpaiiy. 
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BUCKLEY BUILDING. This was a Class B bmlding with metal frame and wood floors, excepting a small section 
in the rear corner of the building, which contained Roebling concrete floors. The brick walls, steel framing, and other debris, 
from the upper parts of the building, fell on this section of flooring, and elsewhere in the basement, to a depth of five feet. 
At the time the photograph was taken, workmen had cleared away a large portion of the debris resting on the concrete floor, 
which can now be clearly seen in the illustration. Note the wire lath and plaster wall furring adhering to the remaining walls. 
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Bdcki^et Btji^DnfG. 

B. B. Got. SEiear nnd Mnrket Stiwels. 

DetitUs of Conntructmn: 

This Wtts !i '* Class B " builciirig witli brick wiills, t-Hst-iron 
column Si antl wood floors. In one corner, used iis a kitchon for 
a restaurant, was a sniftll section of Rocbling fire-proof floor- 
ing of the System B or flat slab type. In the concrete is im- 
bedded a light steel framework of 2'' x %'' steel bars, set on 
edge at 16' centre^^ with a 1.4 turn at both ends where the bars 
are hooked over the steel beams. Separators of y^' x l/^" steel 
are hooked over the bars at right angles to brace them- 

Effects of the Fire and the Earthquake : 

The entire building was wrecked by tlie fire; the walls, beams, 
fixtures and other dvbris from the upper stories falling into the 
basement^ excepting in the corner wliere the fire-proof floors are 
located. There the floors carry this enormous load of debris^ 
averaging five feet in depth, having, besides, successfully with- 
stood the impact of the falling material. 



SroTT Bthldixg. 



S* W* 0*r. I'^rt^nirmt and Mission StriTtw, 



Amippt CiSi*i«. Arctjilecl. 



Mna, <j. W. OutJiH, Ov^tiOf, 



Det aUs of Con s tract io n : 

The Scott Builtling is a fivc-story store and loft building 
that was occupied b}'^ various machinery concerns in the first 
and second stories and by printing and lithographing concerns 
in the top stories. The facades consist of Colusa sand-stone. 
The exterior walls are bearing walls. The floors arc supported 
by cast-iron column ;? and yteel girders and beams* The floors 
are of the expanded metal, segmental arch type of cinder con- 
crete j the spans being about 5' 3'' between beams. The parti- 
tions In tbe lower stories are of brick and of the S" solid ex- 
panded metal lath and plaster type, and in the upper stories of 
plaster on herring-bone lath applied to wood studs. The 
columns are unprotected. The girder and beam soffits are 
covered with expandtjd metal lath and plaster- The floors were 



finished in wood laid on wood sleepers and concrete sleeper fill. 
The hallway floors have an incombustible finish* 

Effects of the Fire and tlw Earthquake: 

The cornice and fifth story walls of both the Fremont and 
the Mission Street sides fell into the streets. The entire Mis- 
sion Street front is badly spalled by the fire. The Freoiont 
Street front is not so much spallcd, but is badly cracked by the 
earthquake. The sidewalks along both fronts of the building 
were broken down by the falling of the fifth-story walls. The 
upper part of the S. E, L extt-nsion of the building Is com- 
pletely wrecked, the second and third stories of the extension 
being filled with the debru from the upper stories. The wall 
moved out so that the N. W. corner arch fell out, carrying a 
wall channel with it and breaking down successive floors to the 
second story. The S, W. corner of the building is badly racked 
and cracked by the earthquake. The N. E, and S. E. corners 
at the fifth- floor level are cracked and the floor arches fractured. 
The concrete roof was supportetl on light steel framing. The 
cohimns being of small section and unprotected, failed, causing 
tlie entire roof to fall to the tier below ami breaking the roof 
concrete into small pieces. The cast-iron stairway and the 
elevator fronts are badly damaged. 

Comments: 

The concrete floors in the portion of tfie building still stand' 
ing are in good condititm. On account of the fire being of short. 
duration and not intensely hot, the columns and steel are also 
in good condition. 

This building will have to be largely or wholly rebuilt. 



Crocker Estatk Brii.niNa. 

S, ¥a, Ciir. Mission ami Flmt Slrtct?!, 

Details of Construct ion: 

This building wns divided by brick walls into 50 sections. 



CnocRBii Bat ATP, OKriiofr 



three fronting on Mission Street and one on First Street, and 
was originally five stories in beiglit. The fa^^«des consisted of 
terra cotta for the first story and buif terra cotta pressed brick 




SCOTT BUILDING. Second Story. Typical view showing the condition of the expanded metal concrete floors 
and the soffit protection of the girders and beams. The stairway well was not enclosed and the cast-iron columns were 
unprotected. 
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SCOTT BUILDING. Showing the ruins of the roof. The columns supporting the roof were of light section, 
and unprotected. The burning of the stock and furniture of a printing establishment, occupying the story directly under the 
roof, heated the columns sufficiently to cause their failure, the entire roof falling to the floor below and breaking the roof concrete 
into small fragments. 



SS 



nhovp. The rear and side exterior vails wptc of hrick* All walls 
wonj ht'iiririg walls. The floors were supported by cast-iron 
cohjtiins and steel girders and beam^s. 

The fire- proof floors wore of cinder concrete, of the expanded 
metal flat arch tjpc, the spans between beftuvs Inking about o'. 
The columns were unprotected -and the soffits of the beanie were 
lathed with expjuidcd nK'tal and plastered. The floor finish was 
of wood laid over sleepers and i»Leeper filL 

Efft'cts of the Fire and the Earthquake: 

The N. E. 50 ft. section fronting on Mission Street is totally 
wrecked. The interior of the middle section collapsed and fell 
into the (jHsenient. In the S. W. corner sseetion fronting on 
First Street, the two upper .stories eolhipsed and fell on the 
tliird floor. A portion of tlie south wall of this section fell out- 
ward. A portion of the top ^torv i*^'id tlie cornice of both front.s 
of the building fell out and broke down the sidewalks. The 
levels on the water tablu show that the N, W, corner and tlie 
N, E. corner are ^ m" and 1 1 j" lower, respective! V;, tfiaii the S, E. 
comer of the buihliiig. Tlie nortli face fronting^ on Mij^sion 
Street is badlv out of plumb and bulged in the centre leaning 
to the iiorttu * Tlie N, W. corner leans V to the north and iV 
to the west. The S. W. corner is tilted 5" to the N. E* 

Comments: 

The falling of the upper parts of tlie front walls and the 
cornice was pr(*l>at)ly caused by tlve earthtiuake. The collapse 
of the interiors may liave been caused by the earthquake or by 
tlie fire, but more probably by the latter. Tlic columns being 
exposed to the flames, would soon reach a temperature of 1300 ' 
to 1400 ' Falir., at whicli temperature they become weak, and 
!iy l>ending or buckling wouhl settle and pull down the entire 
framework around and above them. The exact portion of the 
destruction that was wrouglit by the fire can only he determined 
hy a careful study of the ruins when the dehrh is being removed. 

The concrete floors, where not destroy e<i iJi the collapsed por- 
tion of the huihling, are in good condition, and the columns and 
ftteel framing nupporting tljeui are alao in fair condition. 

This building will have to he rebuilt; the fuiindationt$ only 
can Ik* utiliKetl In reeoUMtruetion* 



JOKKSOX Co, BuiLniNG, 



AlTlKJIf i^ABS, ArclilttM:'! 



N. W. CV>r. Mlmm ntiil VlHl iHfHIi, 

J, C, JoifNHCiM Co,, Owh^f. 



Detinis of Construction: 

' This was a fivc^story structure, and was occupiwl and used by 
the owners as a store for ha mess and leather goods. The 
facades consisted of buff terra cotta: pressed brick. 

The walls Jire self-supporting. Ttie columns are of cant ironi 
spaced about I6V2' centres, and are unprotected. The steel 
girders are set the iiortli and south way in the building and 
liave the soffits exposed. The floors between girders are of the 
rtnnforced concrete type, the floor slab of stone concretei 4'^ 
thick, being suj)ported by three reinforced concrete b«ams al>out 
5' centre to centre in each bay. The floor slab is generally 
reinforced by ^4" wire strands of seven wires each, spaced 16'' 
apart in the direction parallel with the reinforced beams and 8'' 
apart crosswise with tiie beams. In some cases heavy twisted 
strands, heavy wire, rods, etc., are used. The reinforced Ix^iun* 
are at)out 13'^ tleep, and 1" diameter round rods are imbedded 
in them an inch from the under side^ where the l?eams are 5'' in 
width. The rods are threaded at the ends and anchored to the 
girders through fioks punched in the webs. The floors were 
finished in wood, and the cinder sleeper Hll ^Y/' thick is rein- 
forced at the under side with No. 16 hexagonal mesh poultry 
netting* 

Effects of the Fire and the Earthquake : 

Tlie whole upper portion of tile walls above the fourth floor 
level fell inward, '^riie First Street liicU^ the N. W. L extension 
and two bays in the nilttlle portion of the building have eol- 
lfij}sed and fallen into the basement, a number of hianis* girderst 
rods, etc., in a tangled muss, hanging to tlie sides of the por- 
tions yet standing, Tliose portions of the fronts I hat renniin 
standing are in biid condition. Tht^re is a decided break in the 
masonry at the S. K. corner at the second flijtir level. The 
Minna t^treet fnmt is out of plumb -it^"*at tlie S* E. comer 
and ly/' at the H. W. corner, leaning soutlu The N* E. corurr 
leans north about 1" The level ri on the water table whow^ Unit 
tlie foundations remain practicHlly level. In the licLseinent 
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JOHNSON & COMPANY'S BUILDING. Basement Story. Showing the failure of the reinforced concrete beams. 
There was no load resting on the .section of the concrete floors shown. A hot fire in the basement^ which contained the hard- 
ware stock of a harness and leather concern, caused the damage. The floor slab with reinforced concrete beams, where the 
latter did not fail completely, deflected as much as 12 inches between the girders in some places. The two reinforced concrete 
beams, which failed in the rear, are hanging down at the right-hand side. The floor slab is still in position, but has sagged 
about 18 inches at the centre of the span. Note the sections of the reinforced concrete beams that failed, at the left, still 
clinging to the floor slab. From a position a little to the left of where the photograph was taken, the rods of the nearest 
reinforced concrete beams can be seen crossing the cracks in the concrete^ 
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CijPJfere there are evidences of a very hot fire, such as fused cop- 
pktt light CR!?itin|f.'?, nftila, etc., indicating a temperature of about 
lilSW Fahr., tlio reinforced conerute hen ins failed, and the soffits 
of the girders being exposed, thev deflected bafily* Tliero was 
no loitfl on *hc_jJfteoi:K'*idM'>ve; >?o tliat tlie deflect ion?i und failures 
were caus^ed mMy liv the lieat below. 

Comments: 

The upper portions of the wall^ were ^^rohalih' shaken down 
hy the cartliquake^ which no doubt h respmisible for the failure 
of tlie upper part of the building. The collapse of the N, W, L 
evtt'iisifin and of tlie two bays in the middle portion of the 
building, is j>rol)ably due to tin' failure of the reinforced con- 
crete beams or of the exposed cohunns. 

Where the metal frame and walls are yet standing, the con- 
crete floors renin in in place, but considerably sagged, and tlie 
girders are more fir Ic^s deflected. 

The foundutiutisj only can be utilized in rebuilding* 

MuTrAT, SiivixGs Bank, 

Miirk«t, Twenty awl Ki^tini; Sirwtts^ 



Vin. CLfiKciT, AnliMert, 



sfirt*!* ^4tiji(j» Bank, Owtwr, 
IriAHOiirBT DaoH., C«iti true tort. 



IMails of Con.^tnufwti: 

The Mutual Savings Bank is a twelve-stnry bank and office 
building* Its facades consist of Raymond gray granite for 
the first two stories nnfl Cohisa gray sand- stone above. Tiie 
fniilding has a well-ilesigned steel frame and grillage foiuida- 
tlons. It was built in 1902, 

The fire- proof floors are of tlie Rocbliug System B or flnfr slab 
construction, of stone concrete, JjIm" in thickness, the s}>aiis 
f>etween the beams being about six feet. The partitions are the 
Hoeblirtg Ji'' solid plaster type, consisting of ^'^ cliannel studs 
at 16" eentre^;, to which is applied Xo. 20, SVif inesh, wire lath, 
wtHi a V|" rod stiffener woven in every Tli/^- The lath is laced 
to tlie studs at every intersection of the stiifening rods, with 
No* 18 galvanized wire* Tfic pla.stering consists of one scratch 
coat, a broftii coat on each side and tlien the lutrd finish over 
thcse^ making a partition ^'' thick when fiiiished. Underneath 



all the floors above the first, and attached to the under side of 

the lieams with 1"' X J/h"^ nuld steel clips, is the Uoehling wire 
laih and [ilaster flat eeihng. The eoluumB are protected by a 
dotible layer of Rocbling wire lath and plaster a8 folh>ws; they 
are first wrapped with special crimped wire, ofl'settifjg tlie wire 
surface %'' from the column. This is plastered with two coats 
of cement mortar. The column is then built out iu tlie re- 
quired size and outline with light steel funing, wire lallied and 
then finished as usual with three coats of plaster^ The soffits 
of the Wanjs and ginlers are protected with Roebli ng wire hith 
ajid plaster. The wearing surface of the floors in cLinent, and 
in the halls, mosaic* 

Effects of the Fire and thr Earthquake: 

Tlie (icary Htreet front Is very ba<lly spalled and scaled by 
the fire and nnist tie wholly renewed* The Kearny Sh'eet t^idc is 
comparatively little damaged. The Market Street front h 
*?lightly spalletl in tlie three lower stories. This can probably 
be repaired. The upper stories and the Kearny Street side can 
be restored by cleaning and slight repairs, Tlie roof tiles, 
which were attached to T framing at 18" centres, are badly 
damaged. Many of the tiles are broken and 40 per cent, are 
moved more or less out of position. Tliey were attached to 
the T's by wires which passef! through a fiole in a lug on the 
under sirle of the tile. Being fastened at one point only, they 
were readily shaken out of position by the earthquake, and 
many of the lugs were broken* 

Tlie levels on the water table stiow tliat the foundations re- 
main practically level, the S. K, corner being about %" lower 
than the other three corners* The greatest observed variation 
from the plumb of tlie walls is '*\\" to the south at the S, W, 
corner ami ^:^* to the north at the N, E. corner. These varia- 
tions from the plumb are no more than are found in newly 
constructed buildings that have not been subjected to earth- 
quakes. 

On the ninth, fiftli and fourth floors there are evidences of 
intense heat. Brass, copper, light castings and nails were fused. 
In many plares the copper-platetl zinc newel posts of the cast- 
iron stairs are wholly or partly fu,<^erh 

Tlie steel fnime is uninjured- In some place;* the plaster has 
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MUTUAL SAVINGS BANK. Typical view showing the condition of the Roebling concrete floors and the Roebling 
wire lath and plaster partitions and ceilings. Leaning against the left-hand rail of the stairway is a pile of melted zinc, which 
was originally a copper-plated newel post. At the extreme left are two slabs of warped marble wainscoting. Note the absence 
of debris on the stairway and in the hallways. The debris is limited almost exclusively to a portion of the plaster finish. 
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MUTUAL SAVINGS BANK. Fourth Story. Showing five large safes and one small one in one of the offices on the 
Market Street side. The safes were mounted on 8" x 8" timbers. The latter burnt out wholly or in part, causing the two 
safes in the foreground to tilt against the Roebling 9" wire lath and plaster partition, which remains standing though 
badly bulged out of line. The three large safes in the rear were overthrown when the timbers burned. The Roebling 
concrete floors withstood the impact of the falling safes and sustained them safely during the fire. 
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fallen off of the outside lath covering of the columns, in spots 
the size of a hand or snirtlliT, but in no case was the ins^ide pro- 
tection aflTcTtod, AM the mitd hitli and pla.ster partitions rtiuain 
standing, but the studs expandoil and bulged, about SO per cent, 
of the partitions bcinpr out of plunih. AH tlu' wire luth ccibn^fs 
Are intact. 'Vhv rejut-nt floor finish warped hiuI frHcktHl in itJuny 
plaeesi. The concrete! floors throuf^liout are in first-class con- 
ilttion. 

Notwithstanding' the fact that there were a large nuniher 
of heavy siifes ?icattercri Hiroiighont the hitilding, ftonte of whicli 
were thrown flat sidi- down on the floors, not a single safe broke 
through* Some of the safes were mounted on 8" x 8" timber!* 
from which they were shaken by the earthquake. Where the 
safes remainotl in position after the eartlvtiuake, tlie fire con- 
i^umed the skids wholly or in part, wbieh generally caused tlie 
jiafcs to drop down on the floor or tilted them over. On the 
fourth floor, at the Market Street side, one small office containwl 
Hve large safes and ont* small one. These Mere mounted on tim- 
bers, '^I'wo of these, on account of tbe slet^pers being partly 
consumed, tilted against the ^" partition baek of theu% bulging 
out the |)artition (winch reniaine<l stanihiig). Tfiree other 
i!i»fes, 3' X 4' X 6' htgl^ were thrown bodily forward on the floor^ 
but did no damage except that one of them punctured the floor, 
making a hole about 10" x W in sJ/L\ Tfiis U the only damage 
to the floors that was noted in ttie entire building. The other 
»nmll ^afe in tlie room referred to remains fiitanding on the floor. 

The elevator fronts and the cast-iron stairways with marble 
treads are ofdv slightly fhuiiagerl, Tlie large banking room 
and entrance hall on the ground floor are discolored by smoke 
and the ornamental plaster work and marble veneering is dam- 
aged. The nieebanieal etjuipnient in tbe basement ia only 
slightly damagHL 

Comments: 

This budding undoubtedly has a first-class foundalion. The 
workmanship and materials are of the best. It withstood the 
earthquake and fire without any structural damage whatever, 
Tbe floors and wire lath ceiliTigs are intacL Wlult' all the par- 
titions remain standing, new door and Hash framing will be ri^ 
quired, and a portiou of them (approximately l.'j per eejit. or 



W per cent.) on account of being out of plumb, will have to 
he rebuilt. All the plaster is badly damaged by the fire, and 
will have to Ik* removed and new work suhstitutc-d. The *bim- 
age to the equipment, elevator fronts, stairways, cement floor 

finish and roof tiling can be repaired. All tbe fixtures, piping, 
tubing, mail chutes, etc, will retpiire complete reuewal. 



KaMM BlILBIXG. 



StiiTtli Skir uf Mcirki'l Stnv(, u^n^ Tlii^nl Htrwi, 



JiijhH & VA^iuun, ArtfiiUvt^ia, 



jM'itii KAiiil. <***in'r. 



DciaUi of Constrtii'tion : 

This is a seven-story store and loft bin )di ng. The facade 

consists of Colusa sand -stone and ornamental east iron for the 
first story, Colusa sand- stone for the upper stories and a metal 
cornice, Tlie building is of steel const met ion, the walls being 
self-siipj)f>rting. Tbe fire-proof floors are of tbe IliH'tjling 
System II or flat slab construction of stone concrete ^41/* m 
Uiickness, tbe spans Ijetweeri the lieams being about 6 ft. The 
partitions are of the UoeblJng 2" solid type throughout, ex- 
cepting in the first story, where the jmrtitions are of the hidloW 
type, finishing 4^' in thickness. In tbe latter partitions, the 
studs at 16" centres consist of two chanr^els, Sf//' outside to 
outside, tied together by straps at intervals of about 3 ft. On 
both sides of thesi* studs is laced tbe Iloebling wire lath, stiflVned 
with a solid rod woven in every Tt^"* Tliis partition is finished 
by three conts of ]ilHster on each side, 

Tbe hollow jiartitions also enclose the stairway WH^lls and the 
elevator shaft on two sides, the other two sides being of the 2*' 
solid plaster type, A suspended wire lath ceiling is erected 
over the top story. The steel columns throughout are pro- 
tected by light steel furring and Uoehling wire Inth fiTiisbed 
with three coats of plaster. The soffits of the girders and l)eami 
are protected with crimped wire lath and cement plaster. Tlic 
floor finish was in wootl, laid over sleepers and sleeper fill. 

Kffi'fts of thiT Fin* ami thr Earthquake: 

Tbe ornamental front of tbe bnihhng h vvvy little damaged, 
except that the metal cornice ha,^ falk-n away. The tiand-iitoae 
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KAMM BUILDING. Seventh Story. Showing the rear collapsed portion of the building at this level, looking 
southeast. The water tank at the right fell from the roof and was held by a section of Roebling concrete flooring that was 
still supported by the steel work. Note the furring and lathing of the columns which still remains generally in place after 
the plaster has been jarred and stripped off by wreckage. 
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KAMM BUILDING. Fifth Story. From within, looking into the rear portion of the building, which was wrecked 
by column failures in the basement. The Roebling concrete floor slabs of seven tiers at the rear end of the building are inclined 
at an angle of about 35 degrees, and remain generally in place. This view was taken to show a badly buckled latticed channel 
column in the centre foreground which was caused by abnormal strains and loads, and not by heat. Note the tenacity of the 
crimped wire lath and cement plaster soffit protection, which remains in place after the wreckage has destroyed the floor slabs. 
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IS slightly ??paUt'(l around the openings in the upper stories. 

The unHrc n^nv part ion r>f tlie building v^as wrt't^kc'd by the 
failure of sfven folmnns in tlit^ basemunL A wall-puper con- 
cern tic^^upit'd Hit* lowor stories of this building and had a stor- 
age room In tin- buNeuK'nt, The latter was solidly filled with a 
stock of unll-]>eqH>r, whit'li niadt^ iin intonstiv hot fire of long 
duration. On May 19th, ju?st a month after the original eon- 
flagrtitlon, the firt^ was ^till burning in a blaze in the basement, 
whicti ytory could not be tourhed by workmen who were clearing 
up di'brift in other part?i nf the building. 

The sontli half of the cast and west walls and the entire rear 
wall are down, but the distorted steel frame m still standing, 
Ttie settling of the interior colunuiii in the rear portion has 
hiokrn many of the connections of the beams and girders away 
from tliem* ho that the hitter hang to the wall colmnns, with 
MctioiK^ of the concrete Hoor still adhering to them in many 
cases. The front fiaJf of the huikiing is in good condition. The 
njetnl frann* IS tniinjure<i The concrete floors are in first-class 
codditjon, l^he partitions remain standing, but a sniiill per- 
centage are l»uckled out of phimb. The stairway and elevator 
fronts are greatly damaged . The seven tli story was divided 
into ?*niall otJiceH. A turik on the roof in the rear tiropped to the 
sc'venth floor, carry ing part of the roof framing witli it when 
that portion of the hnilding collapsed. 

Commrttta: 

In this buihhng is illustrated in a very conclusive manner the 
fficf I lint ordiimry methods of cohnnn protection are insufficient 
for buildings in whi<'h a large quantity of infian unable material 
1*4 !ttored* This building was designed as a loft bnihling, tfie 
plans sjtecifying a single layer of wire lath and plaster pro- 
tection for the columns. Had it been occupied throughout as 
H Itift or light factory as planned^ and had it contained only the 
ordinary furtiiture and equipment of such n building, the rear 
portion wouUI no dijuht have withstood the fire as well as the 
forwarti portion* The vast quantity of highly ijiHannnable 
paper, however, that was stored in the hasenient attd second 
and fourth stories in tlie rear of the building, withmit doubt 
created n fire of longer duration than that in any other Imild- 



ing in the city^ and produced sufficient heat to have caused 

failure of the same colunms, even liad they been protectL^d 
a nmel) more efficient covering, Tliis building tliereforc is 
a particularly interesting one from tlic standpoint of column 
protection. 

The building law-s of every city should be so drafted that it 
would be impossible for a building desigiied for one purpose to 
be used for another which involved the storage of larger quan- 
tities of inflanmiable goods or materials. This building also illus- 
trates the necessity of making special provision for the protec- 
tion of the columns, girders and other important structural 
mcmbe^rs in all buildings which are to contain large quantities 
of combustible contents. 

The entire rear portion of the building will require reconstruc- 
tion. Tlie forward portion can be repaired and occupied while 
the rear portion is being rebuilt. 

AftON^OK BriLDING, 

S. M\ Cot. Thinl ni"! Htl+Hion Strpfl*i. 
FlTMEMVjii & MtLLKIt. Afrtiliwi*. A. ABtifiM»«. OiTner. 

IMinh of Constrnctlon: 

The Aronson Buihling is a nine-story store and loft building, 
about HiV xlXK in plan. The fa^*ades consist of Colusa sand- 
stone for the lower three stories and buff pressed terra cotta 
brick with terra cotta ornanients above. The cornice is of terra 
cotta an<! copper. The west and soutli walls are of common 
brick, and all tlie walls are self-supporting. 

The floors; are supported by steel columns, girders and beams. 
The fire- proof floors are of the Itoebhng System B or flat slab 
type of stone concrete^ the spfnis being about 6^2 f*- between 
heamst. The partitions tbrouglitjut are of 4'^ hollow tile blocks. 
The steel colunms are protected witli iV holhuv tile blockfs ex- 
cept two in tlie hasenient which tiave concrete protection* The 
soffits of the girders and beams are covered with crimped wire 
lath and cement plaster- The iloor finish wtis of wood, laid on 
sleepers and sleeper fill. 

Effects of th^ Fire and the Earthqmtke: 

The f;and-strme of both fronts is badly s pal led by the fire, a 
on the Tliird Street side it is considerably cracked by the ei 
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ARONSON BUILDING. First story. Showing the buckling of two columns near the ceiling line, left of the cent o. 
The hollow tile column protection and partitions are badly wrecked in this story. The bulging of the pipes probabl} caustvj 
the failure of the protection of the buckled column on the left. The Roebling stone concrete floors with crimped wire lath 
and cement plaster soffit protection are uninjured, although the buckling of the columns shown caused the floors above to 
settle about 18 inches. The falling of the hollow tile partition blocks enclosing the stairway in the rear wrecked it. 
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ijurtkt% TliL' pressed brick and terra cottH above is in good 
can d} Hun, At thi; tliinl-slory level tlie walls between window 
tTpenidgs aiv badiv rrfiekt'fl i)v the eHrtbt|UMkr. The northeast 
roriirr nt thu first stnrv is \im\\y rackni, Tlie north »ind wt^st 
wjills of common brick iire in fiiir condition. All the walls are 
practicttDy pliinib, the grt'iitest variation from the plnnib being 
lit the southeast cnrntM", where tin.* isouHi frnnt leans to the north 
about %". The levels on tlu^ water table do not diwctose any 
rnnterial displacement of" tiie foundation. 

One of the rohnnns in the basement on the east side has 
bnekled. In the southwest corner of the first story, two eolunins 
htot' Intekhd near thr ceiling. T^he fuiiure of otic of tho^e was 
caunni hy [\w bulging o( pipes within the fire- proof protect jon. 
In the iiorthvvfsf ci>nier in the Hfth .'itory, one of the columii-s 
buckled ho that tlie Hoofs settlc<l about 18^'. On the eighth 
floor, in the nor t!i west corner of the [)uilding» another column 
is* badly buckled. Tfie same colurnn on the teidh jstory buckled 
also* One column deflertt'd sligldly in this story. 

The concrete floors throughout are in first-class condition, 
successfully carrying a rnunlxr of large safes that wt-re located 
in different parts of the building. The 4'^ hollow tile parli- 
tions arr generally wrecked, about (jO per cent, of the entire 
work having fallen down. The wall furring is badly cracked » 
and Is tlovvii in spots. The hollow tile coluiiui protection is 
gready dajuaged throughout, 50 per cent, or more liaving fallen 
away from the colunnis of the first story, and approximately 
an average of about 15 per cent, has fallen away from the 
columns in the other stories. The concrete column protection 
in the basement is in fair condition, altlmugb not of good quality 
origiuatly. The 4" tile partitions around the stairway and 
elevator enclosure on the north side collapsed throughout ^ many 
of the l)!ocks falling on the stairway and wrecking it. 

The wire la Hi anti cement plaster on tlie soffits of the beams 
and girders i,s in goo*l condition. The suspended wire lath and 
plafctter ceiling on the top story is intact. The cast-iron stair- 
wny nm\ elevator fronts on the west side are greatly damaged 
and the stairway on the north side is completely wTccked. 

Comments: 

The intLUiiitv ami duration of (he fire was normal and such 



us would naturally result from the combustion of considei 
stock, wood finish, furinture, etc., in a building of this chara* 
The sand- stone jjortions of the front will require renewal, in^ 
weveral colunuis tliat have been buckled eau be replaced- The 
elevator fronts, stairways, partitions, column protection and 
kII the plaster work must he completely renewed and rebuilt. 

An opportunity of comjiaring the efficiency of hollow tile 
blocks and concrete for cohmni protection was afforded in the 
basement, where l>oth materials were used for this purpose. One 
of the colunuvs covered with hollow tjle blocks buckled very 
badly, and the protection is damaged around other columns. 
l*he columns j>rot<H*ted by concrete remain straight and unin- 
jured, although one of Ihein i.^ within 15 ft* of the badly buckled 
column referred to and was apparently tiubjected to the same 
conditions. , 

St.OANK BriLDINGt 
Mitt-ioN J, TitAMt', 1<]unAiiii UntUfiK, ArL-tiUt^-tR. CBm'RKn tCmTATR, Owner. 

Details of Construction: 

The Sloane Building is a seven-story building that was occu- 
pied as a furniture store. The fa^*adc consists of terra eotta 
for the first story and pressed terra cotta l)uff brick and terra 
cotta ornaments for the upper stories. The cornice is also of 
terra cotta. The metal frame consists of cast-iron columns, with 
steel girders and beams. 

The fire- proof floors are of the expanded metaU flat arch 
type, JJl y in thickness, the sjians lietween the beams being about 
fit J ft. The floor slab is of cinder concrete with No. 16, 3" 
mesh expanded metal imbedded in it. 

The partitions enclosing the elevator shaft and stairway are 
iS" in thickness, of expanded metal and plaster. The wall fur- 
ring consists of V flat bars stapled to the walls, over which 
is laced expanded metal lath, and is finished with three coats 
of plaster. The cast-iron columns are protected with expand<»d 
metal lath and plastering, except in the basement where 
arc exposed, TIic soffits of the girders and the beams a] 
lathed and plastered. 
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SLOAXE BUILDING. North Side of Post Street between (irant Avenue and Stockton Street. The fa<,ades con- 
sisting of terra cotta for the first story and pressed terra cotta buff brick and terra cotta ornaments above, are in fair condition. 
The ornamental terra cotta is spalied considerably, but the pressed brick remain in fair condition, except several spots where 
the bonding has been broken by the earthquake and they have fallen away* Sections of the rear walls, near the top, have fallen 
down. On account of being left exposed, six interior cast-iron columns in the basement failed from the fire and wrecked a 
large portion of the interior of the building. The small sum of $300.00 devoted to the suitable protection of these columns 
would no doubt have saved $50,000.00 in the cost of the repairs to this building. 
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SLOANE BUILDING. First Story. Showing damage caused by the failure of unprotected columns in the base- 
ment. Note the concrete clinging to the distorted steel work and hanging down in sheets where the supports have luen 
removed from one side. 
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Effects of tfw Fife antj the Earthqunkc : 

Thi' frnnt of ihr building is only ^liglitly dninftpftHi, the term 
futtii iiiijJliiHis Hiiti aniajnuiittil work hfiiig spalU'd* The tt^rrn 
cotta oniaiJUTits ovtn' the windaw licntls on i\\v I'Hst sitit.' aru ulso 
spttUed. Some of the face brick of the lower stories on the east 
fiide arc doun. These were bonded onlv every j^evcnth course. 
The terra coUa cornice is cracked and spalkd and considerably 
datimged in a niindier of phices, C) tie- half of the north wall in 
the sixth and seventh stories fell inward. The seventh stury 
vtall of tlie northwest L extension fell outward. 

There are evidences shouin^^ t]>ftt there wan a fire of ifreat 
jnlen^ity in the basttnent. In tliis story there are three interior 
eotuuuit^ on the north side and three interior colnnni^ on the 
Hoiitli Hide thtit failed, wrecking the entire central portion of 
the building, which im open to tlie roof. Three bays on the north 
wide of tlic f milt ling also eol lapsed and fell into tlie hasenunt. 
Many of the ginlcrs and beams that still renmin In place in the 
first floor are out of line anil deflect e*[. 

The eoiunnis und steel beams arul girder?; above the first story 
in the jiortions of th*' laiildiiig that fiave not been wrecked, are 
in fairly good condition. Tlie concrete floors jire ako in good 
condition. The partitions around the elevator and stairway 
art* badly damage*! and nut of j>lnmb, l)ut ^till standing. The 
elevtttor fronts nod east-inm stnirwiiy are in bad erudition- 

The levels on tlu^ watt-r tnhlr indicate that the fonrutation is 
prHctically leveh The greatest observed variation of the walls 
from the phiinl* is at the southcnst cnnn-r, where the east wall 
leanii lo the east aliuut Vi^'* 

Vomtnrntx: 

On account of I be cobnnns in the basement being unprotected, 
the interior of the building is so batlly wrecke<l that it will he 
neccHsary to reconstruct it. The foundations ami a large part 
of the oriiainerital front can he utilized; also a portion of the 
rnetrtl frame. 

The cause of the collapse of the central portion of this build- 
\x\^ w^as no doubt dne to the failure of the eohuntis lu the base- 
ment, wliich were* unprotected and exposed to a severe fire* The 
colinints thai failrd, wlien^ I hey eouhl be irisja'cti^d jind wrre m^t 
covered by dtbrh^ showetl distinctly that the failures were caused 



by heating; in one case a portion of the column telescoping 
around the other. It is probable that had *io small a sum as* 
lp8Ui( t>een spent in protecting these cidimnis, many tluiuftandft 
of {luttars would have been saved in repairing the wreck and 
damage caused hy leaving them exposed. 



RiALTO BuiLDtNG. 



Sr W, Ci«r^ Nr* Miml-BiMnfry hi^I ^n^til4in !*tfr*f*i. 



Fitifl* HlK^EW, Ar<"1ilTi*i»ti 



Mii^. nKJiM4?<rM OKinKiriitt, Owuvr, 



i)£tath of CouMtructlon: 

The Rial to Building is nine stories in height and was used for 

stores and ofticeSi The fiLyade^ consist of buff terra cntta 
pressed brick with terra cotta lintels and a terra cotta connct*. 

The building has a steel frame with grillage foundations. 
The fire-jn'oof floors above the first are of tlie expanded metal, 
flat arch type, of stone concrete -l-';^" thick, the spuuN being 
9 to 10 ft. lietwt^ii beams* The floor shib is further stn ngtliencfl 
by ^ '/' square Johnson steel bars at l(j" centres. Vnderiu*atb 
the floors aie exi)andeil metal lath and phiister flat ceilings 
throughout, except in the l>asenicnt* In thi- first floor \hv sjmns 
between beams wre tjt^^ ft^^ ami the regular expanded melal 
flat arch of cinder concrete was placed in this tier* 

The steel colunms are protected hy two layer;* of expanded 
metal and plaster, except in tlie basement, where they are pr*>- 
tected by a single layer only. The soffits of the girdi'r^ and 
the beams in the basement are lathed with exprindetl inetal and 
plastered, The partitions consist of H" hollow tile blocks* 

The floor finish was tif wood with slwptT All, except in the 
balls, which were finished with inarlile tiling, 'llie whM furring 
consists of 11/^" hollow^ tile blocks. 

Effevts of the Fir^ and tht^ Enrthtjuakt': 

The terra cotta of the main entrance h badly cracked by the 

earthquake. The terra cotta iiudlioiis in the u[ipcr story are 
cousiderahly npalled. Tin- pressed terra cotta brick- work U In 
fair comlition, The woiithi-iiMt corner of llie bnihfing is badly 
nicked hv the falhin* of colnnins inside. In the Misi^ion Street 
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RIALTO BUILDING. First Story. Looking toward one of the collapsed sections of the building. Showing the 
typical condition of the double expanded metal lath and plaster column protection and the S*' hollow tile partitions. The 
fire-proof floors are of stone concrete with V sq. Johnson steel bars at IQ" centres and No. 16. S^ mesh expanded metal 
imbedded in it. The flat ceiling of expanded metal lath and plaster has failed in numerous places. 
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RIAI^TO BUILDING. Fourth Story. Showing splice and connections of a typical column in this story. All the 
columns in the building change from a larger to a smaller section at this level, producing a structural weakness which caused 
characteristic X cracks in all the piers between the windows in the fourth and fifth stories. 



120 



front, the bond of the face brick is broken and sections have 
f alien off. Above the fifth story floor the mull ions and piers 
are racketl and cracked by the earthquake. 

In the northwest comer, six bays have entirely collapsed and 
fallen into the basement, except three bays of the roof tier. In 
the basement of tlie southeast wing, three columns failed by 
buckling. One of the interior columns in the northwest corner 
of the building, in the eighth story, also buckled, the double 
lath and plaster protection having been broken away by a pipe 
inside of the protection, which bulged and disrupted the cover- 
ing. At the northeast corner on the Mission Street side the 
steel work at the sidewalk level is considerably distorted. 

The levels on the water table show that the foundations are 
practically level and evidently in good condition. The greatest 
observed variation of the walls from the plumb was at the 
southeast comer* where the south wall leans to the south IV^". 
At the northeast corner, the north wall leans to the south about 

% ■ 

The concrete floors in the sections of the building tliat have 
not collapsed are in first-class condition. The expanded metal 
lath and plaster ceilingfi, however, failed quite generally, on ac- 
count of a very weak form of wire clip that was used to support 
the ceilings from the beams. The liollow tile partitionj=» are 
down in many places and the hoUow tile wall furring is off in 
spots and considerably crackitL 

The cast-iron stairway with marble treads la in fair condi- 
tion, except that the marble treads are broken in many places 
and badly damaged. The copper plated zinc newel posts and 
rails are partly fused in some places and considerably damaged* 
The elevator fronts are bulged and dlstorte*!, and the framing 
is out o( line. 

Commetitit: 

It i§ noticeable that there was a decided structural weakness 
ftt tlie fourth and fifth story levels, the piers between windows 
and the rornt-is of the htnlding showing eh aruct eristic earth- 
quake crackis and fonsideraljle damage at those levels. 

An f'xuininatiinj of the inkTior columns diBclosed the fact 
that all tlie sections were changed at the fourth story level, 
which prolmbly wan one of the causes which contrihuled to this 
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result, Tlie splicing of the columns should be distrifeu 
different floor levels^ so as to eliminate any weakness i 
such connections as far as possible. The failure of the c 
on the eighth story, where the double lath and plaster pro' 
was forced off by a bulging pipe^ is further convincing 
of the undesirability of permitting piping inside of the < 
protection* The mistake of omitting the double lath an< 
ter protection of the col- 
umns in the basement is no 
doubt largely responsible 
for the failure of the col- 
umns in that storyt and 
caused many thousands of 
dollars' worth of diimage 
by wrecking large sections 
of the building. 

The failure of the ceil- 
ings, w^here the metal lath 
and plaster fell away from 
the supports, w^as due to 
the light wire clip, de- 
signed as shown in the ac- 
companying sketch. These 
clips were made of about 
No, 8 wire, and bent to the 
form shown, around the 
low^er flange of the beams. 
The hooked end project- 
ing downward supported the channel iron furring at IS 
tres, Tlie metal lath was laced to tiic channel iron furru 
the plaster applied to the lath surface, 

Tlio light section of the wire clip was quickly heatec 
exposed to fire, and thus weakened, it straightened out, ] 
ting the entire ceiling construction to fall away from the 
in many places. Ceiling clips of such light sections b 
desirable, and should not be used where an efficient ar 
resisting ceiling construction is required. 

It is probable that a large portion of tliis building 
rejmired and occupied while the collapsed portions are 
rebuilt. 



Wire Ceiling Clip that Failed in ft 
Fires. 
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ATLAS BUILDING. Typical view of the lower stories. Metal lath and pla.ster partitions and ceilings, cement 
finished floors. The cracks in the plaster were caused by the earthquake and the dark color by smoke. 
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Atlas Building. 



Bullock and Jones Building. 



No. C04 Mission Strwt. 
Frank S. Van Tkkks. Anhitccl. 



BoTiiiN, Owner. 



Details of Con struct ion: 

The Atlas Biiil(liii<r is ton stories in hcio-lit, and was used as 
a store and office building. It was only recently completed, and 
tenants were just moving in at the time of the fire. The facade 
consists of ornamental cast Iron for the first story and common 
brick with cement Ine plaster finish above. The cornice is of 
galvanized iron. This building is of steel skeleton construction 
with curtain walls. The fire-])roof floor construction is of con- 
crete. The j)artiti()ns are of wire lath and plaster. The columns 
and the soffits of the beams and girders are protected with wire 
lath and plaster. 

Effects of the Fire (iiid the Karthqudhe: 

All the outside walls show cracks, j)robably caused by the 
earthquake, from the fourth to the eighth stories, the cracks 
being generally in the form of tlie letter ** X" between window 
openings. At the \. W. corner the brick is spallod considerably. 
There was com})aratlvely little fire in this building. The west 
wall is of brick without openings. The east wall has openings 
above a two-story building which escaped the fire. The flames 
from adjoining buildings entered the Atlas Building through the 
windows on the north side and consumed all the combustible con- 
tents in the upj)er stories. The lower stories and elevator halls 
are practically undamaged, except by plaster cracks and by 
smoke. The fire-})roof floors in the j)ortions of the building that 
were burned are In good condition. The pjirtltions also stood, 
but are bulged out of plumb in some cases. The steel frame 
is uninjured. The elevator fronts, framing and j)ower j)lant 
are very little damaged. Some of the marble treads of the 
cast-iron stairway are damaged. 

Comments: 

With the exception of the walls, which are badly cracked, this 
building is comparatively little damaged, and can be repaired 
without serious difficulty. The cracks observed are character- 
istic of all those that have been caused elsewhere by the earth- 
quake. 



North Side of Sutter Street, l)etwern Montgomery and Kearny Streets. 
llKMtNWAT & MiLLKR, Arohlteots. A. Aronsox, Owner. 

Details of Construction: 

This is an eight-story building that was used for lofts. The 
facades consist of cream terra cotta and glass for the first two 
stories and j)ressed terra cotta brick with terra cotta ornamen- 
tation above. The coniice is of metal. The walls are self-sup- 
porting, the metal frame being of steel. 

The fire-proof floors are of the ex])anded metal, concrete flat 
arch tyj)e, the s])ans between beams being about 7 ft. The 
])artltl()ns enclosing the elevator shaft and the stairway are of 
the hollow type, consisting of sheet-steel studs ^Vl:" wide, w^ith 
expanded metal aj)plled to both sides and finished with plaster. 

The columns are ])rotected by 8" hollow tile blocks. The sof- 
fits of the beams and girders are protected by expanded metal 
and plaster. The floor finish is of wood, laid over sleepers and 
sleeper fill. The pent house on the roof has walls of 6" hollow 
terra cotta blocks. 

Effects of the Fire and the Earth fpuihe: 

The terra cotta and glass of the first two stories of the Sut- 
ter Street front Is completely gone, having been destroyed by 
the fire. The terra cotta of the upper stories of the Sutter 
Street front, as well as that of the east and west sides, is badly 
sj)alled and cracked. 

The window openings in this building are exceptionally large, 
and the terra cotta around them Is l>adly damaged in many 
j)laces. Much of the injury to the terra cotta piers between 
the windows was ])r()bably wrought by the earthquake. 

At the northeast corner of the building, at the fourth and 
sixth story levels, portions of the brick work have fallen away. 
The wall of common brick on the ru)rth side is bulged in spots. 
The west wall is in fair condition. The metal cornice is badly 
damaged. 

The levels on the water table show that the foundations are 
practically level and evidently in good condition. The greatest 
observed variation of the w alls from tlic plumb was at the south- 
west corner, which leans approximately 1" to the west. The 
east wall, at the southeast corner, leans about %" to the west. 
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BULLOCK & JONES BUILDING. First Story. Showing the condition of the expanded metal concrete floors, 
and the hollow tile partitions and cohiinn covering. The expanded metal lath and plaster partition around the elevator shaft 
is standing, but has deflected out of plumb. The Cutler mail chute is bulged on account of the expansion due to the heat 
The opening through the second floor at the upper right hand is the same shown in the succeeding illustration. 
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BULLOCK & JONES BUILDING. Third Story. Showing the failure of the hollow tile column protection and 
the consequent buckling of two columns. The pipes within the column protection no doubt forced it off when they became 
heated and bulged by expansion. A metal lath and plaster partition remains standing on the right-hand side. The concrete 
floors are in good condition and in place, notwithstanding the settling of the columns and the distortion of the steel beams 
and girders. Note also the bulging of the steel beams in the stairway opening, due to unprotected facias. 
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The fire in thin building was considerably more severe than 
thiit which would ordinarily occur in an office building, In the 

third story, two columns in the middle of the buildin/^ aru 
buekkHi, All the bennis mid girdtrrs around oponiiif^s; are l)ulged 
by ex pan [son. In tfie svcoiid floor two art'hus arljoiiiiiig a stfilr 
opening failed from this eause, in the eight 1» story* one of tlie 
lattice charmc'l eoluriuus is buckled. Two small cuhunns sup- 
porting the roof of the pent house are btirlly spnmg. 

With the exception of the few arches that fiiikt^ on account 
of the djspjaceini'tit of the steel supports, the rest of the con- 
Crete floors tire in Hrst -class condition. The ex pan fled metal anfl 
plaster enclosures of the elevator sliiift and stairway are stand- 
ing, but are considerably bulged and oid ui' line in some places. 

The 3^^' hollow tile ccthnnn j>rotectioii is rnptured in many 
places, and a large proportion of it has fallen away from the 
columns, Much of the failure of the column protection was 
caused by l>ulgiug pipes„ as iisuah In the Hfth, sixth and 
seventh stnries, n^vy little colunni f^rutectimi rtiimins in place. 
The elevator fronts and cast-iron stairway ^re badly ihsturtefl 
and <] am aged. 

Comment a: 

The ceilings in this building were panelled, the soffits of the 
beams and girders [king protected simply by expHudeti inctal 
lath and plaster. This protection was sufficient to so protect 
the beams and ginlers that very few of them were penuanently 
deflected by tlu^ lirat. I'be building is not damaged as uuich 
as nnght he supposed from the external a[ipearance of it. The 
buckled cohinms caji ju'otjaljly be replaced ami the exterior re- 
paired without serious tlifficnity. 

In this bulk ling is clearly pointed out tfie necessity of pro- 
tecting the ex[M)sed structural steel iit floor oy>enIugs. 

Mr- R t^U V BUII,DING. 

T4. W. enr, f^illfonift *n^^ Kearny Mtrwts, 
BttMJk A S]iiu> Ar^bttoeti. Muki-ftt Ki^tatx. Owa4>r. 

Detaih of Construction: 

Tfiis if* a five-story store and office Ijudcliog. The fa^ade^ con- 
aiist of cast iron and glass for the Hrst story and terra cotta 



above* The cornice is of metal, Tbi« building has a steel skele- 
ton frame with curtain walk. 

The fTre-[>rcK>f floors are of the expanded metal, flat ^lab type, 

of cinder concrete, with No. Hi, :i" mesh exparnkd metal im- 
bedtled in it. The spans are about 7 ft. between binniN. Tiider- 
neatli all the floors is a flat, expamhtl metal lath anil piaster 
ceiling, the soffits of the beam.4 and girders above being left ex- 
posed. 

The partitions are of the hollow, expanded njetal lath and 
plaster type* the studs ut W eeiitres consisting of 1" x Vih" A^^^ 
tied together with strafes so Hiat tfiey are Ji' /' from (Uitside to 
outside. The metal lath is apf>lied to both s*ides of these Htuds*, 
and the partition is then finished with three coats of pla*;ter. 

The roof is su]>ported on liglit trusses witli a bung ceiling of 
expanded metal ami piaster underneath, '^Fhe wall furring con- 
sists of expandcfl metal on ^ /' \ ' la"^ flats at li^" centres. The 
large bay wimhjws and framing were suppurted by en rdi lever 
construction. 

The steel columns consisteti of \ angles, latticed. The in- 
terior of these was filled soliilly witli concrete, and they were 
pndected by light steel furring and expanded metal latfi, with 
three coats of plaster. 

The floors were finishetl in wood bud over wnod sleeper?* and 
sleeper fill. j^i^w 

Kfftt'tit of thi' Fire ontf tftf Korthpuikv: 

T)h' froids at the ground levt I are little daniaged, except 
that I he glass has Jhh'u destniyed. The terra cotta work above 
is considerably ?^j)alled and will r*-(juire renewal at many phiee^. 
A large portion of the iirea of the fronts is taken up by bay 
windows. With the exception nf tlie floors, these consisted of 
wood work, glass aofl copper. The concrete floor pro jections and 
the supporting beams are ju good comlitioTi. The light steel 
vertical framing sup pen-ting the ^vindow frames is badlv di?^- 
torted and out of line. A large jiortion of the cornice is down. 

The fire in tins building was nonnal, consuanng everything 
that was of a combustible nature. The steel skeleton frame is 
in good condition. The light steel framing of the elevator shaft 
is much distorted and damaged. Ttse filling of the light latticed 
colunni^ with concrete no doubt added greatly to their flre-re- 
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sisting qualities, and none of these appear to be damaged, 
although only protected on the outside with a single layer of 
lath and plaster. 

The concrete floors are in first-chiss condition. Tlie ceilings 
underneath successfully protected the soffits of the beams and 
girders above, and are intact with most of the plaster still ad- 
hering to tliem. Tile hung ceiling under the roof trusses with- 
stood the fire remarkably well and protected the trusses against 
damage. A 5' x 5' skylight in the roof, with a metal frame and 
glazed with wire glass, remains in good condition, and probably 
by preventing a draught through the top of the building ren- 
dered the fire less destructive. 

The partitions are all standing, but in some places they have 
buckled out of line. The wall furring is generally intact and 
apparently in good condition. The elevator fronts and cast- 
iron stairway with metal treads are in fair condition and can 
be repaired. 

Comments: 

The light steel furring and metal lathing in this building was 
well executed .and showed good results after the fire. The studs 
in the partitions were fasteiu-d between rigid supports, toj) and 
bottom, so that there was no opportunity for expansion. This 
caused considerably more huckling of the ])artitions than would 
have been the ca>e had suitable provision been made to allow 
for expansion. 

This building Is very little Injuri-d structurally, and the re- 
pairs can be made without diftieultv. 

SK.ciKrrv S.wixds Haxk. 

East Side Kti .M<.nlij.jiii<T\ Sln-t-t, ».»'iw«-«'ii r«Iifofiiiit aii<l IMiie Slr<M>(s. 
Nathaniel Ki,ais[.ki,i.. An liiii'.t. Sk* i unv Samnus Hank (hviut. 

Details of Const rue t'lo ti : 

This is a two-story bank buihling. The facade is of white 
marble with granite hase to the water table. The side and rear 
walls are of brick and are bearing walls. Being only about J^5 
feet in width, there are no interior columns. 

The floor construction is of the expanded metal flat slab type 
of stone concrete. The spans being about 6' between beams. 



The partitions are of 3" hollow tile blocks. The floor finish was 
of incombustible material on the first floor and of wood in the 
second story. 

Effects of the Fire aud the Earthqnale: 

The fire C!iused comparatively litth" damage to this building. 
The eartlKjuake spalled the upper part of the front slightly. A 
class " B '" building occupied by the California Safe Deposit 
and Trust Co. on the north side of this building was destroyed 
by fire. The south wall fell over and broke down the roof and 
floors of the Security Savings Bank, causing j)ractically all the 
damage to the latter building. 

Comments: 

The walls of the adjoining class *' B '** building should have 
heen tied together by rods oi- anchored to the metal frame. The 
south wall would then have fallen inward Instead of outward, 
and thus saved all the structural damage to thc^ Security Sav- 
ings Bank. 

Tklf.I'Uonk Co/s Main Offick. 

South Side of r.ii>.li Sirt-*-!. l»-t\\<-<-ii Cimmi Avinie Miid Kearny Street. 
AiKNAMiKit A. Cantin. Arcliit»-.t. I'a- ii i.- Stau^ '\\.\.. \su ■rKij:<:itArH Co.. Owner. 

DitdUs of Constrm tion : 

This is an eight->t()ry huilding, and was Intended to be oc- 
eu})ied as their main ofliee hy the Paeltie States Telephone and 
Telegraj)h Co. It had just heen completed, and the Telephone 
Company was moving In at the time of the fire. The fa^'ade 
consists of bufl* terra eotta |)resse(l hilek with terra cotta orna- 
nu'utation. I'he cornlee is of metal. The nu-tal frame is of 
steel, the walls being seH-suppoit ing. 

The fire-proof floors are of the Uochling System B or flat 
slab tvpe, of gravel concrete, the s])ans between beams being 
about 8 ft. The few [)artitions and those enclosing stairways 
are of wire lath and [)laster. The walls are furred with wire 
lath with 1" V-rib stltfemrs wov«n In to offset the wire surface 
1" from the walls. The steel columns are ])rotected by 3" of 
gravel concrete rigidly anchored to them. The soffits of, the 
girders and the beams are protected by crimped wire lath and 
plaster gauged with Portland cement. Hoebling wire lath and 
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PACIFIC STATES TEL. & TEL. CO.'S Main Office. Fourth Story. Showing the typical condition of the Roebling 
concrete floors, wire lath and plastered ceilings, wire wall furring and concrete column protection. The photograph was 
taken after the repair work had started and some of the plaster had been removed. This story was subjected to a severe 
fire, particularly around the cable rack well in the rear corner. The intense fire at this point spalled the brick wall and caused 
the failure of the cast-iron and metal tread stairway. 
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plaster flat ceilings are erected underneath the floors in all the 
stories, except the basement. 

In the roof tier, the intermediate beams between the girders 
were omitted and a reinforced concrete beam was substituted, 
dividing the 16 ft. spans into two. The floor finish throughout 
is of cement. 

The Bush Street front of this building was equipped witli 
Kinnear rolh'ng corrugated outside shutters. The other window 
openings were fitted with thi' nguL-ir gravity sliding under- 
writer's inside metal covered shutti-rs. The window frames juid 
sash were met;d coverid, and the glazing was of wire glass ex- 
cept in the Hush Street front where plate glass was used. 

Effects of the Fire (uid tJw Earthqudkc: 

The front of the building is in good condition. There are 
slight eartlujuake cracks at the fifth and sixth story levels. Hie 
west wall has a few eartlujuake cracks at the sixth and seventh 
stories. The steel cohnnns in this wall are exposed for several 
stories in the nnMdk' part of the building, where it was in con- 
tact with an adjacent building that was destroyed. The east 
wall is in h*rst-class eondition. The levels on the water table 
indicate that the foundations are level and are evidintly in first- 
cla.ss condition. The observations on the walls show that thev 
remain plumb. 

After the eai-tlujuake, the building was slightly racked, so 
that it was difficult to close some of the sliding shutters in the 
upper stories, 'i'he firi- entered the building through a door in 
the rear near the southwest corner. Theri' was an immense cable 
rack in this corner which had recently been installed and 
equipped, and which produced an intensely hot fire at this point. 
There was an open well to the roof above the cable rack par- 
tially filled with ecjuipment. This well induced a draught, so 
that the fire was conmumicated to nearly all of the u[)per stories 
immediately. The upper stories of the building were filled with 
supplies of various kinds in packing boxes, which produced a 
fire of considerably greater magnitude and intensity than would 
occur in an office or hotel building. 

The reinforced concrete beams of the roof tier were weakened 
by the heat and deflected badly, one of them failing. The eleva- 
tor framing is bulged out of line and the cast-iron stairways 



with metal treads are damaged. The steel frame is uninjured. 
The concrete arches throughout except the roof tier, which con- 
tained the reinforced concrete beams, are in first-class condition. 
I'he concrete cohnnn protection is uninjured. The wire lath 
and plaster partitions have buckled out of [)luml) in many places. 
The fiat wire lath and plaster ceilings remain intact. The wire 
wall furring is in good condition throughout. The crimped lath 
and plaster protection of the soffits of the girders and beams is 
uninjured. The ciinent fioor finish is but slightly damaged. 
Tlu" rolling shuttei's in the Hush Strict front made an excellent 
showing, f)reserving the plate-glass glazing. The metal-covered 
sliding shutti-rs wire badly diniaged, and only alxmt 50 per 
cent, of the wire glazing riinains in place. 

Comincnis : 

It is most unfortunab' that the rear door opening at the 
southwest corner was not ])iol( ctt d by some fire-proof barrier. 
Had that been <lon(", this building would have been extremely 
interesting, and would, no doubt, have !)een a practical demon- 
stration of the a(l\antage of protect ing the openings. How- 
ever, the fire was eonnnunicatrd to the interior through tliis 
single opening that was uiqji'otceted, causing the same damage 
to the interior that would have resulted had these appliances not 
been installed. The fire test of the inside shutters was unusually 
severe, for the reason that a >ln!ultaneous fire In the interior 
expose<l both si<les of the shutters to attack at the same time. 

The damaged I'einforccd ccjncrete beams in the roof tier will 
re(|uire renewal. The building is otherwise structurally unin- 
jured and can be rej)air((l without difficulty. 

'^ri:M:i'H()XK Co.'s ivvsr Offk i:. 

N .. Slil Un.I.' SIr.Mi. 
Ar.KXANr)KK A. C\st\s. Anliih-ct. I'.v. . Siatks Iki.. am. 'l'i:i,i>;uArH Cv'»., Owner. 

Ditdils of Const ructiofi : 

This is a three-story building, known as the East Oflice and 
the Hyde Street Station, occupied as an ofiice by the Pacific 
States Telephone & Telegraph Co. The fa<;'ade consists of a 
granite base with buff" terra cotta pressed brick and terra cotta 
ornamentation above. The ornamental cornice is also of terra 
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PACIFIC STATES TEL. & TEL. CO.'S East Office. Showing the typical condition of the concrete column pro- 
tection and the damage to the cast plaster ornamental caps. The concrete protection should not have been omitted where 
the caps were placed. The photograph was taken after repairs had been begun. 
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cotta. The metal frame is of steel, the walls being bearing 
walls. 

The fire-proof floors arc of the i'X[)hii(K'<1 iiu'tal, flat shih type, 
of ciiuler concrete with No. 1(), »i" mesh, c'X[)an(K(l metal im- 
bedded in it. Tlie spans are about 7 ft. between beams. The 
soffits of the beams and ^inU^rs are protected by expanded metal 
latli and phister. The columns are ])rotected with cinder con- 
crete. The floor flnish is of cement and terrazzo. The exterior 
walls are furred with li^ht steel bars at 1^" centres, covered with 
expanded metal lath and finished in plaster. 

Effects of the Fire and the Edrthquake: 

The f»;ranite base of the front is sll<rhtly spallefh The terra 
cotta brick and terra cotta ornaments, as well as the cornice, 
are in ^ood condition. The cast-iron ornamental pillars of the 
front, in the first story, failed, and at the time that the build- 
ing was inspected hrick piers had been built adjoining them to 
sup])ort the loads. 

There are only slight indications of eartlKjuake damage to 
the front. The north and west walls of connnon brick are ap- 
parently in good condition, sliowing only slight eartlujuake 
cracks. 

This building was suhjected to a nornial fire oidy. A falling 
chinmey damaged one span in the roof, and eartlujuake cracks 
injured two others, so that they will require renewal. 

The concrete (M)lunm })r()ti'ction remains in good condition. 
This ])rotection was not carried to the I'eiling level, but was 
omitted where ornamental plaster ca})s were set. In a number 
of instances the caps were destroyed, leaving the colunms un- 
protected at those j)oInts. The cinder concrete of the floors 
was originally of poor (juality, and many of the spans will re- 
quire renewal. 'Vhv cement and terrazzo floor flnish is little 
damaged, '^riie cast-iron stairway, with metal treads, is in fair 
condition. The exterior metal lath wall furring is intact 
throughout, most of the })laster still adhering to it. 

Comments: 

Omitting the column protection where tlie ornamental caps 
occurred in this building was a serious defect, and in a severe 
fire would have caused considerable damage. 



Small portions of the walls may require reconstruction on 
account of earthquake damage. The interior repairs will be 
com])aratively small, and are limited almost exclusively to finish. 

Tklki'iioxk Co.'s Soi'th Offick. 

7 t SC. W««>( .Missi.iii Strtrl. 
Ai-KXA.M>i;i: A. rAMiN. A irlii («•<•(. l'.\< iru S r.vi i:'; 'I'kl. am* Tklkmiapii <'o.. Owiirr. 

Details of Construction: 

This is a three-story building known as the S(nith Office of 
the Pacific States Tefephone and Telegraph Co, The facade 
consists of gray artificial stone to the water table, buff terra 
cotta brick to half the height of the first story and white ce- 
ment j)laster finish on connnon brick above. The walls are 
bearing walls. The floor and roof loads are carried on steel 
columns, girders and beams. 

The fire-proof floors consist of the Hochling System B or 
flat slab ty])e of stone concrete, J3 ' ^" in thickness, the spans 
being .about T'i» ft. between beams. Tin* soffits of the beams 
and girders in the fiist floor are ]>rotictr(l by crimped wire lath 
and cement })laster. In the upper storie.s a flat Hoebling wire 
lath and plaster ceiling is erected underneath the floors. The 
colunms are protected by I^' of cinder concrete anchored to them. 

The building had ;i temporary wood roof over the top story; 
tlie design contemplating the addition of several stories later. 
The floor finish throughout is of cement. The stairways are 
constructed of solid concrete with Ntrel channel strings. 

Effects of the Fire and the E<irth<inalie: 

This building was but sHghtly damaged by the fire, most of 
tlie injur V sustained by it being caused by the earth(|uake. The 
artificial stone hase and bufl* terra cotta brick are practically 
uin'njured. The white (M'uient f)laster finish of the upper stories 
is badly disfigured by earthcjuake cracks. The south wall at 
the southwest corner has ("racked loose from the west wall, from 
till' top to the bottom. The east an<l west walls are sliaken an<i 
racked so that sections of the southeast and northwest corners 
fell out. Portions of the roof arches being unsupported after 
the walls fell out, dropj)ed down into a vertical position and are 
supported by the steel beams adjacent to the walls. The north 
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PACIFIC STATES TKI.. & TKL. (X).'S South Office, 74 an<l 7(5 West Mission Street. The facades consist of gray 
artificial stone to the water table, biilF terra cotta brick to half the height of the first story and white cement finish on common 
brick above. This building had a temporary wood roof supported by the fourth floor, it being intended to increase the height 
of the building later. The top of the side walls and the parapet walls were overthrown, and portions of the walls were cracked 
and badly damaged by the earthquake. The two lower stories were provided with metal -covered window frames and sash, 
with wire glazing, which successfully preserved the contents of these stories. Fire was communicated to the top story 
through the window openings, which were finished with ordinary wood fram'es and sash. There was a large amount of expensive 
equipment and combustible contents in this story, which produced an intensely hot fire. The steel framing and the Roebling 
concrete floors and column protection remain in first-class condition. 
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1»ACIFIC STATES TEL. & TEL. CO.'S South Office. First Story. Showing the condition of the interior, 
which sustained no fire damage. Note the earthquake cracks and damage to the plaster work in the rear. Everything com- 
bustible in the upper story of this building was consumed. 
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PACIFIC STATES TEL. & TEL. CO.'S Souili Office. Second Story. The metal covered window frames and sash, 
with wire glazing, prevented the fire from entering this story. The story immediately above, with unprotected window openings, 
was subjected to an intensely hot fire without causing the slightest damage to the ceiling or any part of this story. The cable 
racks, furniture, plastering and cement finished floors were uninjured. 
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PACIFIC STATES TEL. & TEL. CO/S Soulh Office. Third Story. Showirg the large switchboard, 
valued at $90,000, totally destroyed. The Roebling concrete column protection, three large skylights, and the suspended 
wire lath and plaster ceiling are in good condition. The cement floor finish is but slightly damaged. 
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wall is badly cracked^ and will require t*x tensive reconstruct ion. 
Although the walls were badly damaged, the entire interior was 
structuraJJy uninjured by the fire. Tlie concrete floors and 
column protection remain in first-class condition. The concrete 
steps are unharmed. 

Comments: 

Tliere was a large property loss in thi.s building, A new 
switchboard and other equipment costing approximutely ij^OO,- 
000 were destroyed in one story alone. The fire whh con- 
siderably more intense than wouhl ordinnrily ot-eur in an office 
building or hotel, but did practically no damage to the struc- 
tural steel or the fire-proofing. 

The walLs of this building were bearing walls und WTre not 
rigidly tied togi'ther* \vhifh nf> rbuiht accounts for the damage 
to them by the earthquake, I^arge sections of the side walls 
and almost the entire rear wril] will require reconstruction. 

Marston Building. 

N. E. Ciir. Keamjr Strivt una Jiurdk' Vina*. 

Details of Construction: 

This is a ten-fitory >itore and loft l}uilding\ The facades 
consist of cast-iron facias and hirge glass windows on the first 
story and buff silica brick und terra cotta ornamentation above. 
The metal frame consisted of steel eohinins luul girders spaced 
14 ft, apart, the walls being .sclf-suppoHing, 

The fire-proof floors arc of stone conert'te supported by one 
intermediate reinforced concrete beam between the girders, re- 
ducing the spans of the floor s^lnb to about 7 ft- between sup- 
ports. The concrete floor was n in forced by two light V steel 
channels, riveted together back to back, at g4" centres. This 
building was in ttie course of construction, the floors having 
been completed to wbout the tenth story leveL The walls had. 
been built to about the seven tli story lei el 

Effect » of the Fire and the Earthquake: 

There was considerable scafl'olding, a tool house and otlier 
combustible material placed on the different floors of this build- 



ing, which were consumed. In the seventh story, a fire caused bj 
this material damaged one of the floor spans so as to expose 

the double channel bars at several places. 

The terra cotta course on the Kearny Street eide, at the 
fourth story level, is badly is palled and cracked. The terra cotta 
around the openings of the fourth j fifth and sixth stories is 
damaged. At the northwest corner, at the fifth story level some 
of the brick-work has fallen away. The brick wall on the north 
side of the building has fallen out from the ground up to the 
fifth floor* At the sixth story level there are eartliquaUe cracks. 
At the northeast corner, the briek-wurk ha«i cracked and fallen 
away at the second and fifth story levels. The east wall was 
apparently carelessly built, as the wall girders at the fourtli 
anrl fifth floor levels, where it was in contact with an adjoining 
wall, were never covered witli hrick-work and are now exposed. 

The levels on the water table show that the foundations re- 
main in good condition. The greatest observed variation of 
the walls from tlie plumb h at the southwest corner, where tlie 
west Willi leans to the west 1^,*^'^ in a height of eight stories. 
The same corner leans to the south about yg'^ 

Comments: 

Mucli of tlie damage to the exterior of this tmilding was no 
doubt wrouglit by the earthquake, but this injury was aggra- 
vated later by the fire, so that it is impossible to separate the 
damage caused by each. The falling away of the north wall 
and the damage to the brick -work at the corners of the build- 
ing were no doubt caused by the earthquake. 

Ai^ the building is in an unfinished rondition, and some of the 
mason work will require rt-"new(d, it will be a comparatively easy 
matter to plumb the building while it is being repaired and 
finished, 

Alto Building. 

S. E. Cur. BunL and Keitmy Sl»elR, 



M. J. Ltoh, Apcliitwr, 



0», G. i*antiNm, Oirntr. 



no9i9LT C- Omfuakth HrpitctHrnJ V.mtUmew* 



Di'talh of CoTifttraction : 

This was an eight-story office building, approximately 25 ft. it 
IB ft. in plan* It was one of the few buildingi^ in San Francisco 
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that were of strictljf sted skeleton const mction, with curtain 
walls. 

The fire-proof floors were of the Roebling System B, flat con- 
crete slab type, the spans between beams being about 12 ft. The 
concrete was of stone. The columns wore protected with wire 
lath and three coats of plaster. The partitions throuffhout were 
of the 9f^ solid typo of wire lath and plaster. The flnii^h of the 
floors was in wood with sleepers and sleeper fill. 

This building was absolutely uninjured by the earthquake. 
When fire threatened this sectioji of the city, the authorities 
dynamited it. Tlie effirt was to throw it bu<iily to tlie north- 
west, into nncl nrrcjss Hush Street. AVhen the fire suhserpu'iitly 
swept through tfiis portion nf the city» the ruiniii caught ^re and 
everything combustible in the dvhrls was consumed. 

She EVE Brir.DiNG. 



N* W, Cof. P(H3t Slri'et fttiiJ Grmit Ar^une. 



Wu. Cqklett, Arcblteet, 



Cum' K KB HOTETL Co. ^ OWHPT. 



Dei ails of Construction : 

The Shreve Building is an eleven -story office building. The 
facades consist of gray granite to th^' height of the water table, 
cast-iron faeias and glass for the first story, and Colusa sand- 
stone above. The ornamental cornice is ot' metal. The metal 
frame- work is of steel, the walls being self-supporting. 

The fire-proof floors are of the Hoehling System H nr flat 
sjab type, of stone concrete, the spans between beams being 
about 6 ft. The columns In tlic basement, first and second 
stories are proteeteil with Ji" of concrete by the Roebling 
method. In tlie other istories the column protection consists of 
3'' hollow tile block s. 

Tlie partitions are Iniilt of +" hollow tile blocks throngliout. 
The soffits of the !jt'anis and girders are protected with criniped 
lath, plastered with cement mortar. A flat ceilijig of Hoehling 
wire lath and plaster was erected underncjith iill the floors, ex- 
cept in the basement. In the top story there was ti level wire 
hvth and plaster ceihng snspentk'd from the roof JK^anis. 

The wall furring consisted of lioebling wire lath, with a 1^' 
deep V furring rib woven in at intervals of about 5" and Wished 
witii three coats of plaster. 



The floor flnish wais iti cement, the halls having terrazzo flnishf 
with ma-rble tije borders. 

Effects of the Fire and the Earthquake: 

The sand- stone of the Post Street front is spalled by the fire 
around the window openings, the worst damage being done on 
the west side. On the Grant Avenue side, the entire front i^ 
badly spalled hy the fire. The ornamental columns at the nintfi 
juid tenth story levels are hadly tlamagetL Tlie north front of 
the bnilding is totally ruiiutl by spalling. The excellent work 
of anchoring or bonding the veneer to tlu' backing is shown by 
tlie fact ttiat in some cases only thin shells of the sand-stone 
remain in position. The corjiers oi' \\\U front, at the east and 
west sides, are damageti and cracked. The metal cornice i& 
wrecked. The west wall of conijoon brick is in good condition* 
At the second floor level at the northeast comer is a small crack, 
the only eartlujvuike crack visible In any of the walls of this 
building. 'JMie eotire steel skeleton frame is absolutely un- 
injured. 

The levels on the water table indiente that the foundations are 
in good condition. The greatest observed vjiriation of the walk 
from tlie jjlimib is at tlu* southeast cornir, where the east wall 
leans to the east ahfuit ' -" at the tojK At the southwest cor- 
ner, the south front of the bniiding leans to the south about }^^, 

The concrete floors aiui flat wire Inth eei lings throughout the 
hnihling art^ iti Hr^it-clu'^s condition. The cfmcrete column cover- 
iJig in tfie hiiMMtient, first antl second stories is uninjured. The 
h*)llow tile eovering fnnn the third story to the ttjp is consider* 
nl)ly (htntaged, liaving fjillen away it) many places. Some of 
tfie daniag*' to the file ef^limni protection was caused by bulging 
pipes. The [mrtitions generally are greatly damaged and a 
Inrge j>roportion has fallen df>wn. 

The f runiing of the elevator shaft is bulged out of line. The 
elevator frmits and east -iron stjurway witli metal treads are 
disrupted and damaged. The ci'meril floor finish is cnicked and 
warped in a few places, 'IIr' machinery room in the bai^einent 
is consiflerably damaged. 

('07H7iu'nts: 

Tfiere were a number of wootl partitions in the basemen t« and 
a great quantity of wo4jd cases ft»r goods stored there by Shreve 
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that were of strictlj steel skeleton construction, with curtain 
walls. 

The fire- proof floors were of the Roebling Svstem B, flat con* 
Crete slab type, the spans between beams bein^ about IS ft. The 
concrete was of stone. The columns were protected witli wire 
lath and three coats of plaster. Tlie partitions throughout were 
of the 2" solid type of wire hith and plaster. Tfie finish of the 
floors was in wood with sleepers and sleeper fill. 

This building was absolutely uninjured by the earthquake. 
When fire threatened tliis section of the city, the aiitluiritics 
dynamited it. Tlie effect was to thro^v it bodily to tiie nortli- 
westj into and across Bush Sf^treet. When the fire suhst'qumtly 
swept throu^li this portion of tht' city, the ridus caught fire and 
everything combustible in the dvhrh whs consumed. 

SHREYE Bl^ I LIU KG, 



N, W. Cor. Vmt Stt£*t and Gran I AvtfiiHe, 



Wm* ODfm.»rrt Arflilti?t:L 



Ciitic-RRR UrjTBL Co., uwnfr. 



Details of Constrttction : 

The Shreve Building is an eleven-story office buildinp^. The 
facades consist of gray granite to the height of the water table, 
cast-iron facias and glass for the first story, and Colusa ssand- 
^tone above. The ornamental cornice is of nietal. The metal 
frame-work is of steel, the walls being self-supporting. 

The fire-proof floors are of tlie Hoel)ling System B or Hnt 
slab type, of stcine eonerete, the spuns iH^wet^n Ih'juhs being 
about 6 ft. Tlie coluums in tlie basement, first aiul second 
stories are protected with Ji" of concrete by the Hoebling 
method* In tlu' other stories the column protection con^^ists of 
3'' hollow tile blocks. 

The partitions are built of V* hollow tile blocks throughout. 
The soffits of the beams and girders are proteeteti with eriniyied 
lath, plastered with cement mortar. A flat ceiling of Roebling 
M'ire lath and plaster wur erected uuderueatli all the floors, ex- 
cept in the (mseinent. In the tt»p .story there was n level wire 
lath and plaster eeiltng suspended from the i*oof beams. 

The wrtll furring consisted of Roebling wire lath, with a 1" 
deep V furrljig rib woven in at intervals of about 5" ami fiimhed 
with three coats of plaster* 



The floor finish was in ceraent, the balls having terrazzo finish, 
with marble tile borders. 

Effects of ike Fire and the Earthquake: 

The sand-stone of the Post Street front is spalled by the fire 
around the window openings^ tlie worst damage being done on 
the west side. On the Grant Avenue side, the entire front is 
badly spalled by the fire. The ornamental colunn»s at the ninth 
iuul tenth story levels are badly damaged. The north front of 
the building is totally ruined by spalling. The excellent work 
of anchoring or bonding the veneer to the hacking is shown tjy 
tlie fact that in some cases ordy thin shells of the sand-stone 
remain in position. The corjiers of this fronts at the east and 
west sides, are damaged and cracked, Tlie metal cornice is 
wrecked, Tfie west wall of connnon brick is in good condition. 
At the second floor It ve] at the northeast corner is a small crack, 
the only earthquake crack visible in finy of the walls of this 
building. The entire steel skeleton frame is absolutely un- 
injured. 

The levels on the water table inthcate that the foundations are 
in good condition, The greatest observed variation of the walls 
from the pliunb is at the southeast corner, where the east wall 
leans to the east about ^/' at the top. At the southwest cor- 
ner, the south front of the Indlding leans to the south about %'\ 

Tlie concrete floors and flat wlrv lath ceilings throughout the 
Iniilding tiyv irt first -class condition. The concrete column cover- 
ing in tlie basenieiit, first and second stories is uninjured. The 
hollow tile covering from the third story to the top is consider- 
ably damaged, having fallen awjiy in nuiny places. Some of 
tlie damage to the tile cohuun ]U*ott'et jorj was cnuseii by bulging 
pipes. The }>artjtions generally are greatly damaged and a 
large f>roportinn has fallen down. 

The framing of the elevator shaft is bulged out of line. The 
delator fronts and enst-inm stairway with metal treads are 
{lisrupted and tlamaged. The cement floor finish is cracked and 
warped in a few placts. The machinery room in the basement 
is con siller ably damaged. 

Cojitmnttit: 

There were a number of wood partitions in the basement, and 
a great quantity of wood eases for goods stored there by Shreve 
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SHREVE BUILDING. Second Story. Typical view showing the condition of the Roebling concrete floors, wire 
lath and plaster ceilings, concrete column protection and 4^^ solid concrete and plaster partitions in the rear. The erratic 
crack in the plastered ceiling in the centre, and the cracks in the concrete partition, were caused by the earthquake. 
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& Co., Jewelers, who occupied the basement, first and second 
floors of the building* The rest of the building was subjected 

to rt nomiftl fire, such as would be expected in 

^jJjn ^^ a building of this charttcter. 

jP jKp The difforouce in ihc efHciency of the two 

•^ methods of column covering is pnrticulftrly 

noticeable in this building. In the three lower 
stone#i, where tlie protection was of concrete. 
It is entirL^ly uninjured, while in the upper b to- 
ne?*, where the protoetion consisted of S'^liollow 
trie blocks, and where the fire was U^s intense^ 
it WHH hftclly daiuHgiMl and lias fallen away in 
numerous phiees. 

TIk* concrete colunui protect ifm was an- 
ctiored to the columns by means of No, 10 
gauge galvanized steel wire wound spirally 
around them at 12 to 14" centres, Tlie wire 
is sufficiently stiff to spring away from the 
plates or flat sides of the column, and affords 
a key for tlic concrete between the steel iiu'ui- 
biT and the wire. This method of concrete 
column protection was used also in the main 
and soutfi offices of the Pacific States T. k T. 
Co., The Califonu'a Casket Company's Build- 
ing and the Hotel St, Francis. 



tiuti. 



Hotel Hamit,tok. 

Suulb Sii!i> uf Kltl-i Strt^ot. belween Mftsou ntitl I'^wi-lj t^lrwlH. 

Ditttih of Con^trncfion: 

Tile Hotel Hamilton is a twelve-story building. The facade 
consi^tei of sand-stone for the first two stories, sandstone and 
terra cotta for the third and fourtJi stories and terra cotta 
above* The cornice was of copper. The metal frame is of the 
steel skeleton type, the walls being curtain walls. The columns 
arc Utticed channels covered with wire lath and three coatg of 
plaster. 

The firr-pr(>of floors consist of the Collins slotted metal sys- 
tem, being of tht: flat concrete slab type of cinder concrete 4" in 



thickness, the spans being about 14? ft. between girders. The 
reinforcing metal imbedded in the concrete floor slab consists of 
about 9,'^ X *,}^" flat bars, with sections slotted or cut out and 
bent at right angles to tlieiu. The bars are spaced about 16'' 
apart and are carrieti to the structural sleeJ supports and hooketl 
over the top flanges of the tx'ams. 

The partitions are of the hollow^ double lath and plaster type, 
the Collins slotted bar Iwing used for the studs, at 16" centres, 
and plain wire cloth applied \o both sides. A heavy wood sleeper 
was laid on the floors along the line's of the partitions, to which 
the studs were fastened. A similar wofxl strip was fastened to 
tlie under side of the concrete floor above to which the studs 
were nailed at the top. The soffits of the beams were generally 
along the lines of partitions. When this was not the, case, they 
were protected by plain wire lath and plaster. The floor finii^h 
was of wood laid over sleepers and sleeper fill, except the cor- 
ridors, wljieh had an iueinnbustible finislu 

E^evtA of the Fire and the Earthquake: 

The sand-stone in the lower stories is but sbglitly damaged 
by the fire, there being a little spallirig aronnil the window 
openings. In tjie upper stories, the terra cotta is eonsiderabiy 
damaged by the fire. The metal cornice is down. The west 
wall of connnon brick is apparently in good condition, and has 
no serituis eartlujunke cracks. The east wall is in fair cimdttton, 
hut the face brick are apparently loose from tlie backing at the 
eighth, ninth an<i tenth story levels. 

The levels on the water table indfeate that the foundation is 
not damaged. The greatest observed varuiticm r>f the walls 
froni the plumb was at the southeast corner, which leans ap- 
proximately hi/' to the north. 

Although the fire in this building was sitnply normal, and 
such as would ordinarily be expected to occur in a lu>tel tniihl- 
ing, the steel frame is eonsiderabiy damaged. In the first story, 
five columns are buckled in the middle portion of the building. 
In the sixth and seventh stories, a column is buckled west of the 
elevator shaft. The steel framing around the stairw'ay wells> 
and the vertical framing of the elevator shaft, are considerablj 
distorted t»y expansion, 

Tlie concrete floors are in good condition throughout. The 
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tiFiremtli and pmstcr partihons, on account ofTiavrn^ a wood 
sill at the hottoin and a wood jiitrip at ihv t(*p (which were con- 
surnod)^ are loose in rnanj places and in bad condition. 

In the first story, where the coknuns si^ttlitl by buckh'ng, the 
partitions arc badly warped and deflected. TIk? ekvator fronts 
and the cast-iron stairway witii marble treads are badly dam- 
aged throughout, and in the first story are completely wrecked* 
Tbe basement story la much less darnuged than any otlu'r. 

Comments : 

The failure of the columns was nndoubtedly due to the cohnnn 
protection, which wasi of very flinty eon>stnictiorK The furring 
around the columns to support tlie lath and plaster was very 
light and inadefiuate for the requirements. 

The reiiairs ivt[uiri'd for the exterior of this buihling will he 
comparatively sli<r|it. The buckliiijyj of the eohinms referred to 
lias caused the flours throughout the entire builtiing to settle. 
It may be po.'i.siblc to correct this settling and replace the dam- 
ageri columns witliout reconstructing the building, hut it will 
be a difficult and expensive operatloji. 

Hotel Alexanukr, 

Sfortii Ride of Qi*nry Sin^vt^ tti'iict'fii I'unel] anil MafMin Street*. 

Details of Construvtiott : 

This i.s an eleven -story building, u^ed a;^ an apartment hot eh 
Tim facade consists of sand-stone, witli east-iron facias for the 
first and second story and sand- stone above. The corn tee is of 
copper. The walls are self-supporting and are anchored to the 
eohnmis in each .story, about 850 anchors heing used for this 
purpose. 

llic fin^-proof floor construction is of the CoJhns slotted 
metal, flat slab type, similar to that used in the Hotel Hamilton, 
except that the spans in this building arc about 8 ft, between 
beams. 

The partitions are of wire lath and plaster, fiidshing 2" 
thick, the studs consisting of No. 16 gauge metal IV^" wide, 
slotted by the Collins method and placed at 16" centres. The 
columns are protected bj wire doth and three coats of plaster. 



The soffits of the beams and girders are protected by wire lath 
and plaster flat ceilings throughout, except in the basement, 
where they are wrapped with wire lath and plastered* 

The floor finish is of wood with wood sleepers and sleeper filh 

Effects of the Fire and the Earthquake: 

This buildirtg w^is subjected to a normal fire. The front of 
the building sIiom's no earthquake cracks and is not seriously 
damaged by the fire. There is considerable ^palling around 
the window openings from the fourth to the eighth story, and 
also at the eleventh story* The metal cornice is damaged. The 
east and west walls of connnon brick are apparently in good 
condition. The rear wall has been injured in spots by the falling 
of the wall of an adjacent buihbng. 

Tlie levels on the water table indicate that the foundation at 
ihe front of the building is level. The greatest obsen^ed varia- 
tion of the walls from the plumb is at the southwest corner, 
where the soutfi front leans to the south about \^'^. 

The eri trance luill at the first story is uninjured, and the 
adjoining store in the first story is only sliglitly damaged, tbtt 
greater portion of the wood flooring still remaining in place. 
The second story of tlie Iniilding is charred in spots, and above 
til in the entire buikling is fire swept, 

A column near the north end of the third story is buckled. 
On the fifth tfoor, a eohuun near the elevator shaft is badly 
bucklerl Some of the columns also buckled in the sixth story. 
In the seventh sti)ry, five interior columns are buckled. In the 
eighth story, tme cohnnn is buckled iti the centre^ and in the 
math, one is slightly buckled on the south side. In the tentli 
story, there are four lnully buckled columns. 

The cimerete flfMirs, notuithstanding the warping of the floor 
iiur faces on account of the buckling of the columns, are in gooc! 
condition. The wire lath imd plaster ceilings are loose and 
]»artty down at some places. A lot of brick work from a falling 
wall back of this building fell through the large window open- 
ings in the rear, but did no apparent damage to the concrete 
floors. 

Tbe elevator fronts are badly bulged and damaged through- 
out. The cast-iron stairway, with marble treads, is considerably 
injured, and some of the marble treads are broken. The steel 



154 




155 



c ^ o 




156 




« c a! 5P±* 

^ a M2 



o-s •> S o 



I 




tf ^ .2 '? - 

> s e o r 



5jt 






^.S 9-5 It 



■s^ 






157 




152 




]S 



|SI 



— M 



S 

^ •« "S .s •£ 

:§ S "E ? I 



^g .2 .a c5 ^ 

2i ^ .§ -o -, 
J 'S ^ is <^ 



S & p 






« III 



153 



wire^Tath and plaster partitions, on acroiint of having a wood 
sill at the bottom and a wood .^trip at the top (which were caii- 
fi»i]nied)i arc loose in many places and in bad condition. 

In tht; first ^itorj, wliorc the eoUinm^i settled by buckling, tlie 
partitions are bully wurped utid deflected. The elcvntcir fronts 
and the cast-iron stairway with marble tread^s are badly dam- 
aged throughout, and in the first story are completely wrecked. 
The basement story is much less thimaged than any other. 

Ctrmmentii: 

The failure of the cohmms was und^nbtetlly tlue to the cnhmm 
protection, which was of very ilimsy construction. U'he furring 
Hround the cohnuns to anpj)nrt tlic lath and plaster was very 
light and inncJeqiiate for the rei]uirements. 

Tfie repairs re<iuirid for tlie exteriiir of this buihiiug will be 
comparatively shglit. The huekliiig nf the eoluiims rot'ttreci to 
has caused the floors Ibroughout the entire bviilding to settle. 
It may be possHihle to correct thiw settling and replace the dam- 
aged columns wiHit»ut rtrtJustrtieHug the Injilding. Init it will 
be a difficult arul expt-nsive operation. 

NoHli Rkle of Geaey Slin-etf hi't\vt'i'L J^jwi-II ami MM;tnM SJpettK. 

Di'taUs of CoiifilvKctioft: 

This IS an eleven-story laiilding, used as an a[>artmejit hotel. 
The fft^'atle consists of sand-storie, witli east -iron facias for the 
first and second story and sund-stoue above, Tlie cornice is of 
copper. The walls are self-supporting and are anchored to the 
eolitnms in each story, about 850 nneiiors liilng used for tins 
purpose. 

The fireproof floor const met ion is nf the Collins slotted 
metalj flat slab type, sinular to that used in the Hotel Hamilton, 
except that the spans in this building are about 8 fL between 
beams. 

The partitions are of wire lath and ])laster, finishing ^" 
thick, the studs consisting of Xo, 16 gauge nietal 1^4'^ wide, 
slotted by tJve Collins method and placed at 16" centres. The 
columns are protected by wire cloth and three coats of plaster* 



TliG soffits of the beAms and girders are protected by wire lath 
and plaster flat ceilings throughout, except in the basement, 
where they are wrapped with wire lath and plastered. 

The floor finish is of wood with wood sleepers and sleeper fiih 

Kffi'cts of ihc Fire and the Earthquake: 

Tliis building wiis subjected to a normal fire. The front of 
tlie building shows no earthquake cracks and is not seriously 
damaged by tlie fire. There is considerable spalling arounil 
the window o]>enings from the foui-th to the eighth story, and 
also at the eleven tli story » The metal cornice is damaged. The 
east and west walls of coninmn brick are apparently in good 
condition. The rear wall has been injured in spots by tlie falling 
of the wall of an adjaeent building. 

Tlie levels on the water table indieate that the foundation at 
I he front of the building is level. The greatest observed varia- 
tlun of the walls from tlie plumb is at the southwest corner. 
where the soutli front leans to tlie south about y^'\ 

The entrance hall at the first story is uninjured, and the 
adjoining store in the first story is only slightly damaged, tiie 
greater portion of the woo* I fiooring still remaining in place. 
The seecnid story of ilie building is charred in spots, and above 
this the entire building is fire swept. 

A column near the north end of the thiinl story is buckled. 
t)u the fifth floor, a column near the elevator shaft is badly 
buckled. Sonu' ot' the eohunos also buckled in the sixth story* 
Tn thi' sevi-Titb story, five inlerirn* eolumns are buckled. In the 
eigiith story, one column is buckled in the centre, and in the 
ninth, one is slightly buckled on tlie south side* In the tenth 
slory, tlu*re are four badfy buckled columns. 

'J^hi' toncivte flours, notwithstanding the warping of the floor 
snrfju'is on account of the liiickhng of the eolumns, are in good 
fondiiiou- The wire hitli {Uid plaster ceilings are loose and 
fiartly down at some places, A lot of brick work from a falling 
wall I lack of this building fe!l through tlie large window open- 
ings in the rear, but tlid no ap[>arent damage to tlie concrete 
floors. 

The elevator fronts are badly bulged and damaged through- 
out. The cast-iron stairway, with marble treads, is considerably 
injured, and some of the marble treads are broken. The steel 
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window lintd^ nt the front of the biiikhng throughout are un- 
protected, the wood frames bein^ir built iti contact with tliern* 
The wire lath and plaster partition around the stairwaj w^as 
not properly anchored to the steel framing, and is badlj sagged 
and cracked at every story undtT the j&tair strings. There was 
no fire in the baisement, and the power plant is but slightly 
damaged. 

Comntcnt»: 

Although tliis building was subjected to a moderate fire only, 
the hirge nuiiiher of cohnnn faikirL^ are no doubt due to the 
flimsy furring tliat was listed to support tlic wir*> hith and plaster 
protection anmud them. In scverul oases where the wire lath 
and plaster lia([ been broken down by the buckling of the col- 
umns it was notetl tJiat there were only two ^4"' rod supportjs 
for the wire, In a ^itory lieiglit, and these supports did not 
anchor the lath juuI phister to the column. They were simply 
brackets fajstciied to the partition on botli .sides of the column, 
and the wire lath way fomuMri around them. 

Except for tlie buekling of the columns, tliis building would 
have been practically uninjured structurally. The replacing 
of the cokmins will be an expens^ive operation » and may involve 
the reconstruction of n considerable portion of the building. 
The damage to tlie exterior is comparatively ^mall. 

Mfh chants' Exchakge, 

Soitth SEde Cullfuriiia Street. l^elwtH'ii MoiUKouu'ry uml SiitiiMjuit> SLreete. 
D, M. BintNU-iiif A Co., ArcbltiH?tK. MKntru^NTH' Kl:cllANal or i. F., Ofrti«r. 

DeialU of Construction: 

This is a large fourteen-story oifice building, the lower story 
at the rear being used as an exchange room by the Merchants' 
Exchange of San Francisco. It is a well-designed modern 
building, with a steel skeleton frame and curtain walla , and was 
completed in 1904. It has a pile foundation. The facade con- 
sists of gray granite for the first and second stones and buff 
terra cotta pressed brick with terra cotta ornamentation above. 
The cornice is of terra cotta, 

Tlie fire- proof floors are of the Roebling System B or flat 
ilab type of cinder concrete, the spana averaging 7 ft. between 



beams. The soflita of the beams and girders are protected by a 

flat Hticbling wire hith and plaster ceiling throughout, except 
the first floor, wliicli has a panelled ceiling finish in the base- 
ment. Tlie soffit.s of the beams and girders of this tier are pro- 
tected with Roebling crlinped wire hith and cement plaster. 

The colunu) protection throughout is of Roebling wire lath 
and plaster, double thickness, with an air space between. The* 
corridor partitions arc of the Roebling double wire lath and 
plaster type, finishing 4'' in thickness; the dividing part it ion h 
arc the single lath and plaster type, finishing S'^ in thickncsn. 
The furring on the walls consists of Roebling wire lath with 
V-shaped ribs, V* in depth, woven in and offsetting the wire sur- 
face 1" from the walk* 

The floor finish whs of wood with wood keepers and sk\*per 
fill, the halls having a marble tile finish. 

Effects of the Fire and the Earthquake : 

This building cauglit fire from adjacent bulldhags and all 
the combust ible contents of the interior were consumed at the 
sanjc time tliat fire wasi raging in other buildings surrounding 
it on four sides, it was proljahly subjected to as severe a fire 
test as any building of its character in the city- 

The granite portions of the front of the bailding are badly 
spalled at the second story, but is only slightly damaged at the 
first story. All the rest of the front is in good condition. The 
west wall oi common brick has some earthquake cracks about 
midway from tlie top> and at the southwest comer near the bot- 
tom. The east wall of pressed terra cotta brick is spalted in 
spots from a hot lire of an adjacent building near the front. 
There are earthquake cracks in the third, fourth* fifth, sixtli 
and seventh stories. A falling wall of a Iniilding back of tlie 
Merchants' Exchange damaged tlic rear wall and broke down 
a portion of the skylight over the exchange room. 

The levels on the water Uible indicate that the foundations 
remain practically kveL The greatest observed variation of 
the walls from the plumb is at the southeast corner, which leans 
approximately %" to the west. The north front at the north- 
west corner leans to the south only yx'\ 

The steel skeleton frame is uninjnrcd, and the building has 
sufltained but very little damage structurally. The double lath 
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MER(^HANTS' EXCHANGE BUILDING. First Story. Showing condition of Roebling fire-proof floors, partitions, 
column covering an<i ornamental lath a.id plaster ceiling in the hanking room of the American National Bank. Ever^ihing 
combustible in this nwm was consumed, the vaults remaining in good condition. A temporary wood floor was being laid 
at the time that the photograph was taken. 
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:VIERCHANTS' EXCHANGE BUILDING. Third Story. Showing typical condition of the Roebling concrete 
floors and wire lath and plaster ceilings and partitions. This view was taken immediately after the fire. A small amount 
of plaster on the floors represents practically all the debris. 
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MERCHANTS' EXCHANGE BUILDING. Typical view showing the condition of the wire lath and plaster ceilings 
and partitions. The safe in the foreground fell over on its side without doing any damage to the Roebling concrete floor. 
The vault on the right, enclosed by a solid wire lath and plaster partition i' thick, preserved its contents. The contents 
of a number of other similar vaults in this building were totally destroyed. 
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MERCHANTS' EXCHANGE BUILDING. Showing a Rocbling vault, with double stwl doors, which preserved its 
contents perfectly. The walls and top are of solid concrete; the studs of 2" x J'' flat steel are spaced 16* on centres. Rocbling 
^'' solid rod stiffened wire lath is applied to both sides of the studs, and the space between the wire surfaces is filled solid 
with cinder concrete. The plaster is then applied to both sides, making a total thickness of 4 inches. The handles of the 
combination lock of this vault fused, and it was impossible to open the door. The hole through the wall of the vault in the 
centre foreground was made in order to get at the contents, and shows the details of the construction. There were no cracks 
in the walls or top of this vault. 
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and plaster protection of the columns stood well; the outer 
covering' being only slightlj damaged in some placesi and the 
inner covering being unaffected. 

The concrete floors and wire latli and plaster ceilings are in 
first-class condition throughout* The lintets over window heads 
are protected with cinder concrete, which served thi^ purpose 
well. The hifh and plaster parti tif^ns remain standing through- 
out, but in many phices arc buckled out of plumb. The wire 
lath wall furring is in good condition. 

In the light court, the expansion of the upright steel fnim- 
iug supports disruiitt^d the facing uf the mull ions, which fell 
(hiwn and broke the glafis of the large skylight at the second 
floor level. 

The cast-iron sbiirways, with marble treads, are in fair coii- 
lijtion, but many of the marble treads are broken. The elevator 
fronts throughout are in fair condition, being bulgetl dightly 
at some places. 

A ninnber of stnall vaults that were enclosed by lath and 
plaster partitions, with steel doors, failed to preserve their con- 
tentii. The vaults with cinder concrete walls 4/^ in thickness 
withstood the fire perfectly, the contents being in good condi- 
tion when opened. The eonibinutjon liandles were sometimes 
fused, necessitating the cutting of holes in the walls to obtain 
the contents. In some case??, however, the carpenter introduced 
wood grounds in the spaces to Iw fillerl by concrete. The burn- 
ing of these blocks ni tde openings tfirough which the fire entered 
and destroyed the contents. 

Tlie ofnaniental work in the main entrance anr] exchange 
room i» but little injured. The power and mechHiiical plants in 
tlie basement are only iiligbtly damaged. 

CommentM: 

The effect of the fire on small vaults and safes in this build- 
ing can be assumetl to Ix- as severe as is ever likely to occur in 
a building of this eharaetcr. In designing receptacles* for the 
preservation of vatuable documents, it will therefore be neces- 
sary to improve their fire-resisting quahties considerably. In 
vault construction, the walls should start from the firc-proof 
flooring and should be of reinforced concrete not less than 4" 
in thickness, with a roof covering of the same material and 



thickness. The door openings should be protected by double 
barriers J which could be either plain steel doors or metal-covered 
wood doors hung in solid steel framea and closing against solid 
metal stops on three sides. The floor finish of such a vault 
should be of cement or other inconibu«tit)le uuiteriaL If the 
floor finish of the room in which the vault is located is of wood, 
there should be a border at least a foot wide of incombustible 
floor finish around the door outside of the vault. If connnon 
brick is preferred, an ft" wulj of Iirick lai<I in Portland cement 
mortar could be substituted for the concrete walls, and would 
probably give equally good results if well tied together with 
steel rods. 

Vast improvements will be necessary in the construction of 
fi rt^proof safes, if they are to fulfil the requirements for which 
they are intended. 

The damage to this building by fire is litnitid almost exclu- 
sively to the interior finisli and contents. It la to be regrettetl 
that a building of snelj exccUent design and good construction 
did not have its window and do(ir openings jirotected by metal 
frames and sash and wire glazing. Had this been done, there 
is little doubt but that the entire contents of the building wouhl 
have been saved, and the damage limited to that sustained by 
the exterior. 

This building withstood the efl*ect.s of the fire and the earth- 
quake admirably and can be repaired without difficulty. 

Meecantii*e TttusT Company's Bliiluing, 

NgrUi fiiac of Cull Turn la SLroet, twlViwo Minitgtruiiry iitnl ^mihuim^ ^itrrrl^i. 
JLLBenr PisstJi. Arcblli'ct. MueANViLK TauHT CV-, OWMf* 

Details of Construction: 

This is a three-story bunk building of massive construction. 
The facade consijsts of gray granite, the com ice being also of 
granite. The floors are supported in tlie interior by steel fram- 
ing, and the walls are bearing w/ills, 

Tlje fire-proof floors consist of segmental stont> concrete 
arches with light T irons imbedded every 16". The roof is of 
the Roebling System B flat slab type, of cinder concrete, 4 
inches in thickness, the spans averaging about six to seven feet 
between the beams. 
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The columns are protected by Roebling wire lath and three 
coats of plaster. The soffits of the girders and the beams arc 
protected by the Roebling wire lath flat ceilings, and ornamental 
furring and wire lathing, plastered. 

The partitions arc of the Roebling double wire lath and 
plaster type. The furring of tlu* exterior walls is of Roebling 
one inch V-rib wire lath and plaster. 

Effects of tin' Fire and the Earthquake: 

The granite front of the building at the second story window 
openings and the west window opening of the first story, are 
badly spalled by the fire. Falling debris from the adjoining 
buildings at the time of the eartliquake broke holes in the metal 
frame and wire glass skylight dome over the banking room. 
The combustible wood finish and furniture made a fire of con- 
siderable magnitude in the main banking room. A hot fire also 
occurred in the third story front room, which was of sufficient 
intensity to melt the wire glazing in a metal frame skylight in 
the roof over this room. 

The parapet wall on the east side and three small sections of 
concrete roof construction were broken down by the falling of 
the brick wall of* an adjoining l)uil<ling. Tlie main entrance 
and the rooms and vaults in tlie rear are viry slightly damagi'd. 

There was no fire in the basement, where the safety deposit 
vaults are located; the only damage to this story was caused by 
smoke. 

Comments : 

This building is structurally uninjured, and the damage to 
the front and the interior can l)e re})aired. 



Ko>ir. OR Hay WAR I) BriLniNc. 

N. K. <'or. Moiit.i;r»iin>ry jiiul Califoriiiu Strtt'ts. 
G«0. W. Pkrcy. W. U. Mi;vi:i{. Anliiir.is. Mus. Fiskiikki. k Kohi.. Owikt. 

Details of Cotistruetion: 

The Kohl Huilding is an eleven-story office building. The 
facades consist of Colusa sand-stone, the first story having orna- 
mental cast-iron piers. The building has a steel skeleton frame 
with curtain walls. 



The fire-proof floors are of the expanded metal, flat slab 
concrete type about 4" in thickness. 3" mesh, No. 16 expanded 
metal is imbedded in the concrete. The spans are about 5 ft. 
between beams. 

The partitions are of double No. J28 gauge expanded metal 
lath and i)laster, the studs being Berger patent No. 20 gauge, 
.^>|.j" wide, spaced 16" apart. 

'^i'he colinnns are protected by a double layer of expanded 
metal lath and plaster with an air space between. The soffits of 
the beams and girders are protecti'd by metal lath and plaster. 
I'he exterior wall furring is of hollow brick of the same size as 
connnon brick. All the window frames are of metal, but the 
sash is of wood, with plain glass glazing. 

The fioor finish throughout is of cement, and the door frames, 
doors and trim of the intirior are metal covered. 

Effeets of the Fire and tJie EartlKjuahe: 

The sand-stone front of the building at the second, third and 
fourth story window oj)enings of the California Street side is 
considerably damaged by spalling. On the Montgomery Street 
front the o})enings from tlu' ground level to the fourth story 
are also spalled. The u})per stories are very little injured, 
the gl.'izlng generally remaining In the windows. The north 
wall of connnon brick, with granite ornamentation, is in good 
condition, the window frames and sash being a})parently little 
damaged by the fire. The east wall Is also in good condition. 

The levels on the water table would indicate that the founda- 
tion remains in good condition. Observations on the walls show 
that they are ])ractlcally plumb. 

Xi^ry little fire entered the basement, and the power plant is 
j)ractically unlnjure<l. The marble finish of the entrance hall 
is in good condition, the ornamental j)laster ceiling being but 
slightly damaged. The second and third stories are fire swept, 
but a few offices In the northeast corner of the building escaped. 
In the fourth and fifth stories, the fire did the most damage in 
the offices around the southwest corner of the building. In the 
sixth and seventh stories the fire entered the building through 
windows in the northeast corner, consuming all the combustible 
contents in a few offices and discoloring the rest of the story 
by smoke. The upper stories are but slightly damaged by fire 
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KOHL BUILDING. TypicaJ view of the condition of the partitions in the portion of the building damaged by fire. 
The column protection was of double metal lath and plaster. The partitions were of the Si!* solid metal lath and plaster type, 
and the doors and all the trim were of metal-covered wood. 
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KOHL BUILDING. Typical view of the portions damaged by fire. The metal-covered doors, trim, etc., retarded 
the fire and prevented its spread in many parts of the building. The floors are of the expanded metal concrete type with a 
cement finish. 
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KOHL BUILDING. Typical view of the small damage to this building by fire. The concrete floors are finished 
in cement and are but little damaged in the parts subjected to fire. 
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and smoke, but are disfigured by a gteat number of plaster 
cracks caiii^i-d bj the earthquake. 

Communis: 

Tlic ufl Villi tages of the iiK-lftl-rovcrofl trim and tlje incrtiiibus- 
tihle floor Hnish were clearly demonstrated in this building. In 
nirtiiy cases tJic fire ^tm runfined to the rooms which contained 
\\w windows tiini admitted tlie fire from the outside. It is to 
he pegrelted that the design for protecting tlie window open- 
in j^s was not complete, and that metal .sash with wire fflazing 
were not also provided as well as the metal frnnies in tliese 
openings. Had tl*is heen done^ fire would never have been ad- 
mitted to the building, and the entire damage to the interior 
would have been avoided, 

Tlie damage to this building was smaller than that of tiny 
of the fire- proof buildings in the burned district. It was un- 
injured structurally, and many of the lerupijj* occupied it with- 
out anv inconvenience onlv a few days after the fire. 



WeLL»-FaIIGO BriLDlKC. 



N, M Cur- MriJstiHi and 8<>cwia BlrwtH. 



evRrt it HAvmjTos, Anrlilrpfirei^ 



WBLLii-KAitiiu & Co., OwiuTH. 



Dftmlit of Cotigtrnition: 

This is a six-story huildiiig which was used for offices* The 
fayadeK consist of granite for the first find second stories, with 
pressed terra cott^i brick hjhI terra e(^tta ornamentation iil)ove. 
The cornice is also of term cotta. The metal frame is of steel, 
the walls being self-supporting. The fire-proof floors are of the 
con terete fiat slab type^ with wire fabric of iihout 4" x 6'' mesh 
inifiedded in it. Flat wire lath and pbister ci*ilings are under- 
neath all the floors, exee[>t in the basement story, where the suf- 
fitii of the beams and girders are protected by wire lath and 
plaster. The partitions are hollow of tlie double wire lath and 
plaF>ter type finii^hiTig 4'' in thickness. The floor finisJi was of 
wood laid over wood sleepers and sleeper fill. The corridors 
were finished in marble and terra^zo. 



Effects of the Fire and the Eurthquakv : 

Thi* btiilding was subjected to a nomiuJ fire, 



The Second 



Street front remains in good condition » the granite being onlj 
slightly spalled around the openings* There m very Httk earth- 
quake damage on this side. The granite of the Mission Street 
front is spa) led at the second story level. There are character- 
istic earthquake cracks in the piers of the fourth story, and 
the terra cotta course at the fiftli floor level is also cracked by the 
earth(pjake. The terra cotta around the window licjuls of the 
sixth story is considerably damaged by spa I ling. The two rear 
walls of common brick have also lieen cracked by the earthquake^ 
but remain in fair caiulition. 

The structural steel is uninjured; the concrete floors are in 
good condition with the exception of a few spans on tltc first 
floor which will re<|uire renewal. The wire lath ceilings ttirough- 
out are in good coiiditiijn, but the plaster lias heen badly cracked 
by the earthquake. The double lath and plaster partitions re- 
main standing, but are slightly buckled out of plun»b in some 
phices* The cast-iron and marble tread stairways and elevator 
fronts arc considerably damagerl, but can be repaired, 

CovimcniM: 

The light reinforcing metal usi'd for the concrete floor* was 
not in all cases carefully imbedded in the concrete, A few arches 
of tlie first floor sagged on account of the light fabric weaken- 
ing when heated, and will have to be repluced. 

The repairs to the exterior will he comparatively light. Tlie 
interior repairs will consist ahiiost exclusively of the rent oration 
of the finish, 

HoTEi. St. Fkakc is, 

V. W- l.iir, I'uwt'll nijJ (ii'iiTJ, Sipwiff. 
Hmkhs « l'*Aiiu.E, Ar^;bi|*t-is. CUmhfcii Holt*. C*i-, Owvtv, 

IMalh of Cotistfrncthm : 

The Hotel St. Francis is a large twefve-.story stnicture facing 
Union Sfjuare. At the time of t)ie eurthquake antl fire, an ad- 
dition was partly completed, tlie steel frame having been erect4'd 
almost to the roof level and several tiers of concrete floors were 
in position. The finished portion wan completed in 1903. 

The facades consist of a granite tiase with gray sand-stone 
above. The ornamental coraice is of copper. The metal f rame- 
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WELLS-FARGO BUILDING. First Story. Showing 4" hollow metal lath and plaster partitions (with large 
sash light openings) remaining in position, and the earthquake cracks in the lath and plaster ceiling. The metal lath and 
plaster column protection is but slightly damaged. 
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work is of steel, resting on grillage foundations. The fire-proof 
floors are of the Roebling System A or segmental arch type, 
with flat wire and lath plaster ceilings underneath, except in 
the basement story. Tho floor arches are of stone concrete in 
the first floor and cinder concrete in the upper floors, the thick- 
ness being about H^ii" at the crown and tlie spans about 7 ft. 
between beams. The partitions throughout are of 4" hohow 
tile blocks, and tlie exterior wall furring of 1 Vi:" hollow tile 
blocks. The colunms are protected by brick in the basement, 
by concrete in the (hning rooms in the first story and by 4" 
hollow tik' blocks in the other parts of the building. 

The soffits of the beams and girders in the basement story are 
protected by concrete; in the upper stories by wire lath and 
plaster. 

The floor finish in the corridors and public j)laces is in 
mosaic and terrazzo with marble borders. In the rest of the 
building, the finish was in wood laid over sleepers and sleekier 
fill. 

Effects of the Fire ami the Kttrthqndke: 

The I'owell Street front is in good condition, the window 
openings only being slightly s})alled by the fire. The (ieary 
Street front is also in good condition. The metal cornice Is com- 
])letely wrecked. The west light court was entirely strij)})ed of 
the enamelled face brick from to}) to bottom by the fire. These 
brick fell through the skylight at the second floor level into the 
dining room, the Koehling segmental concrete arclies on the 
first floor withstanding the impact and carrying this enormous 
load without failure. 

There are no apparent cracks in the facades. With the ex- 
ception of two columns in the mezzanine story, the steel skeli'ton 
frame Is uninjured. The levels on the water table indicate that 
there has been no permanent displacement of the foundation. 
The greatest observed variation of the walls from the ])lumb 
was at the southeast and southwest corners, both of whicli lean 
to the east about 1". 

The concrete floors, and wire lath and plaster ceilings under 
them, are intact and in first-class c<mdition throughout. The 
hollow tile partitions, on account of good mortar and work- 
manship, are in as good condition in this building as in any in 



the burned district. The partition blocks over door openings 
have generally fallen down, and approximately 15 per cent, of 
all the partitions are down. Large sections of the portions 
standing have been damaged by the earthquake and the fire, so 
that they will have to be rebuilt. 

The column covering has been damaged in a number of places, 
but served its purpose sufficiently well to protect the columns, 
except two in the mezzanine story, which w ill have to be replaced. 

The exterior hollow tile wall furring is only in fair condition, 
being damaged and loose in s})ots. The ornamental plaster work 
in the main entrance and office is badly damaged. The sky- 
lights at the second floor level were perforated by falling 
material that was spalled oft* around window openings in the 
light courts. The skylight under the west light court is com- 
j)letely wrecked by the falling of all the face brick in that court 
while the building was ablaze. 

The main stairway of cast iron, with marble treads and base, 
is considerably damaged throughout. The cast-iron stairway 
in the southwest corner of the building is in bad ccmdition. The 
elevator fronts are bulged and damaged throughout. The 
mechanical and j)ower plant In the basement is also consider- 
ably damaged. 

Comments: 

The good (juallty of the materials and workmanship show to 
good advantage in the m.inner in which this building withstood 
the eartlujuake and the fire. With the exception of the two 
damaged columns In the nu'zzanlne story, it is structurally un- 
injured. The concri'te floors retain their original strength. 
The repairs of this building will he confined exclusively to the 
restoration of the slight in jury to the exterior and the refinish- 
Ing of the interior. 

CaMFOUNIA C'aSKKT (\).\s liriLDING. 

Mission Str«-ft. iM-twn-ii rifUi jiikI Sixtli StrtHMn. 
Ai.BKUT IMssis. Aniillt'ct. Cai.ikohma CAHKn* Co., Ovriwr. 

Details of Construction: 

This building is seven stories in height. It was just being 
finished and was unoccupied at the time of the fire. The facade 
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HOTEL ST. FRANCIS. Interior of the main lobby, looking from the entrance. The ornamental effects Here pro- 
duced bv the H(K4)liiig method of light steel furring and wire lathing. The plaster caps were cast and are badly damaged. 
The columns are protected with cinder concrete, a defect in the design showing on the right-hand side where the protection 
was omitted behind the cap near the top. This portion of the building was subjected to a very moderate fire. 
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IIOTKL ST. FUzVN(MS. First Story. The fire broke the bond of the fare brick of the liglit court h)catecl (lirectly 
over the centre of one of the dining-rooms, causing the face brick to fall through the skylight to the floor of the dining-room, 
where they formed a huge jiile, as shown. The Roebling segmental concrete arches successfully resisted the imi>act of the 
falling brick, sustaining the enormous load without injury until it was removed. The columns in this story were concreted 
by the Roebling method. Note the mistake of omitting the column protection near the ceiling line, where ornamental plaster 
caps were placed. 
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consists of Colusa Band-stone* The walls are self-supporting, 
tile floor loads being supported by a steel frame. The fire- 
proof floorjs are the Roebling Systenj B flat slab tjpe of cinder 
concrete, the soffits of the girders and beams being protected by 
crimped wire lath and piasttT, 

The partitions enclosing the stair wells and toilet rooms are 
of the 2'^ solid plaster type. The elevator shaft is enclosed by 
4'' hollow wire lath and plaster partitions. 

Effect M of tfie Fire and the Earthquake: 

There was very little combustible material in this building, 
and it wiis practically unitljured by the fire. The damage sus- 
tained by it was wrought almo.st wholly by the earthquake. 

The 8and-stone front is badly cracked and spallcd near the 
ground level. The east and west eorner^ at tlie s^eeond floor 
level, and a pier in the flftli story, are also cracked* The cornice 
of jiand-stone is in good eondition. Tlie ea^^t and west brick 
walls are cracked at a number of place^j at the north and south 
ends. The south wall from the ground level to the fifth story 
is very badly racktxl and cracked j the bond betwei^n the eolumns 
and the brick- work having been broken in a numlnr of places, 
where the wall has moved away. 

The levels on the water table indicate that the northwest 
corner is about V2'' lower than the northeast comer. The 
greatest observed variation of the walls from the plumb is at 
the northeast corner, wlicrc the east wall leans to the west 8^'. 
The west wall also leans to the west about 1 y^*\ 

A vault about 20 ft, square, enclosed by 13'' brick walls 
from the floor to the ceiling, was built on the west side in eacli 
story. The earthquake completely wrt^cked tlie vault on the 
first floor and caused great cracks in the walls of the vault in 
the second story* The vaults in the upper stories are also con- 
siderably damaged, and some of them will require reconstruc- 
tion. 

The concrete floors in this building are uninjured. The metal 
work of the partitions is standing, but no plaster had yet been 
applied. 

Co^mmmts: 

This buittJing has sustain^^l considerable damage by the earth- 



quake. It illustrates the undeairability of having self-support- 
ing walls built around a steel frame, and the structural damage 
that can result when the bond is broken between tlie wall and 
the columns within them. For resisting the effect of earth- 
quakes, the steel skeleton frame principle, by which the walls 
are supported by steel -work, is much to be prefcrrctl. When 
the walls are not so supported, and are built fi round the steel 
frame, they should be very thoroughly and efficiently anchored 
to the steel members. 

The repairs to this building will hv confineti almost exclu- 
sively to the exterior walls and the vaults referred to. Large 
portions of the rear wall will have to be taken down and rebuilt, 

Unitep States Mint. 



FLftb antl Mljultni StffN?1i4 mut Mint Avi^niu*. 



U. S. Tbsasury Diut,. Ar^?hUwt> 



UNrrr-Th HTATK!!, Owftfft 



Details of Comtructkyfi: 

This is a threo-story government building of massive con- 
struction^ occupying an entire block. The streets are com- 
paratively wide and the buitdi ngs on the ojiposito side, facing 
this building, were generally only two and three stories high* 
The facades consist of granite for the basement story and liim^ 
stone for the second and third stories. The ornamental cornice 
is also of limestone, Thu walls and funtings ref*t upon pile 
foundations. The window openings have wood frames and sash 
with heavy platc^glass glazing. The first and second story 
openings are fitted with inside folding iron shutters. 

The fire- proof floors are of etmcri tc, segmental in form, rest- 
ing upon corrugated iron centres. The walls are hcuring walls. 
All the partitions consist of thick brick walls, Tht! floors are 
finislu'^i in cement. 

Effect* of the Fire and the Earthquake: 

Except for tt few spalled courses of brick on the wt!st aid* 
of the south ehtnmey, this building is fd:)isolutely unharmed by 
the earthquake. It was provided with an imlependent water 
supply^ which was iililized by a large rnnnhrr *>f troops and 
employees who fought the fire at tlie time that this st*ction of 
the city was burning, and suect^eded in preventing any seriouii 
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CALIFORNIA CASKET CO.'S BUILDING. First Story. Showing the finished concrete column protection, and 
the criiii(>ed galvanized lath on the soflSts of the beams and girders and the exterior wire wall furring ready for the plaster. 
This building was in the course of construction at the time of the fire and had little combustible contents. All the wood 
work, such as window frames, scaffolding, etc., was consumed. The merchandise, trestles, etc., shown in the photograph, 
were carried into the building after the fire. 
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CALIFORNIA CASKET CO/S BUILDING. Showing typical flight of concrete stairs between steel channel 
stringers. The crimped wire lath on the soffits of the beams had not yet been covered with cement plaster. The furring 
brackets at 16" centres on the wall girders in the stair opening are ready to receive the wire lath. 
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damage. The fire entered the huildlng in the centre section of 
the Mint Avenue side, where slight damage was done before it 
was extinguished. The heat from adjacent burning buildings 
spalled the limestone of the second and third stories on the 
north side considerably, but the other three fronts are uninjured. 
There are no signs of any eartiuiuake cracks in any of the ex- 
terior walls. 

Comments: 

The inside steel sliutters and lieavy plate glass of this build- 
ing, and tlie Independent water suj)ply, no doubt contributed 
largely to the success of the troops and the employees in pro- 
tecting it. The fact that it occupied an entire block, and was 
separated by the width of the streets from any other burning 
buildings, was also of material assistance. The excellent })ile 
foundations and the good workmanship of the exterior walls 
are no doubt responsible for the successful maimer in which 
this building withstood the etfects of the eartlupiake. liuild- 
ings of similar construction in this part of the city, without pile 
foundations, are almost invariably more or less damaged. 



Haas' Candv Factory. 



e.iriH-r <if .Nfiiit Avciuu' nrnl .I«' 



Wm. CunLETT, AnliiN'.t. 



Haas. Owiht. 



This was a low building of ordinary construction, the walls 
being of brick and the floors of wood. A section of the floor- 
ing at the ground level, about J^O' x J5()', contained a fire-proof 
floor of the Uoebling System A or segmental arch type, of cin- 
der concrete, the spans l>etween the steel beanis being about (> ft. 

This building, as well as the other buildings around it, was 
completely wrecked by the Are. 'i'he west wall of the building, 
consisting of brick JsJO" thick, fell inward upon the concrete 
floor without breaking any holes in it; the flooring withstood 
the impact of this enormous load without failure and was still 
supporting it at the time that the building was inspected. 

An examination of the floors on the under side showed that 
the beams had deflected considerably, but that the concrete arches 
between them were practically uninjured. 



Academy of Science Building. 

Market Str€*t, l)etweeii Fonrtli and Fifth Streets. 
Geo. W. I*er«'y, ArHiltect. Calikounia Academy of Scikmgb, Owner. 

Details of Construction: 

This is a six-story building, erected in 1887, that was used 
as an annex to the main Academy of Science. The latter was 
a class B building fronting on ^Market Street, which was dyna- 
mited and subsequently totally destroyed by fire. The fa9ade 
consists of pressed red brick, with red sand-stone ornamenta- 
tion. The metal frame consists of cast-iron columns with steel 
girders. The walls are self-su})porting. 

The fire-proof floors are of the reinforced concrete type and 
span the interval l)etween girders, which are spaced 12 ft. apart. 
The concrete is of stone, 9" in thickness, and is reinforced by 
•»4" Kansome stpiare twisted steel bars, spaced IS" on centres. 
The plaster is applied directly to the under side of the concrete 
floor slab. 

The floors were finished in wood, laid over sleepers and a 2" 
sleejur fill. The cast-iron colunms are protected by wire lath 
and })lasti'r as follows: The wire lath, with 1 .j" V ribs, was 
wrapped around the column, the ^ -j" V ribs ofl'setting the sur- 
face lo" from the colunm. Plaster of Paris was then applied 
to the lath, filling in the space solidly between tlu" wire surface 
and the colunm. A solid coat 1 * ■_•" thick of plaster of Paris 
was then a})plied outside of* tlie wire lath surface. 

There are no partitions in the first story of this building. The 
soffits of the girders are })rotected by lath and plaster. 

Kff'ects of the Fire and the Karthf^nahe: 

The sand-stone ornamentation of the entire front is badly 
spalled. There is a characteristic eartlujuake crack at the 
fourth story near tlu' centre. '^Phe })ressed red brick is in 
good condition throughout. '^Fhe north wall is cracked at several 
places by the eartlujuake. 

'i'his buihling was subjected to only a moderate fire. Two 
double reinforced concrete beams in the basement are badly 
damaged, the concrete having fallen away, exposing six 1" 
square section Ransome twisted steel bars. In o!ie bay four- 
teen consecutive reinforcing bars are exposed in the floor slab. 
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ACADEMY OF SCIENCE BUILDING. The upper view, taken in the basement story, shows the failure of a 
reinforced concrete beam. The fire spalled off the concrete on the under side of the beam and exposed six of the 1'' square 
section Ransome twisted rods. This concrete beam still supports the wall above it, but is badly cracked. 

The lower view, taken in the first story, shows fourteen consecutive }" square section twisted Ransome rods, which have 
been exposed by the falling away of the concrete protection under them. Only a moderate fire caused the spalling of the 
concrete in both cases. 
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I'NI rKI) STATES MINT. Fiftli and Mission Streets and Mint Avenue. This })uil<linpj of massive con.struciion 
occu})ies an entire })lock with comparatively wide streets around it. Tlu' facades eonsi.st of granite for the basement .story and 
limestone al)ove. The foundations rest on piles. It had an independent water supply, and a large number of troops and 
•employees successfully fought the fire when it invaded this section. The window openings throughout were protected by 
inside steel shutters. Except for a few spalled courses of brick on the west side of the south smokestack, this building was 
absolutely unharmed by the earthquake. In the centre section of the Mint Avenue side fire entered the building and caused 
slight damage before it was extinguished. The heat from adjacent burning buildings also spalled the limestone of the second 
and third stories on the north side. 
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The concrete floors are generally in good condition. The 
column protection is intact throughout. At the south side of 
the building in the first story were located filing cabinets which 
were full of paper. These made a fire of considerable duration, 
as is shown by a large quantity of white ashes. The plaster of 
Paris column protection of the tliree columns standing among 
these files is absolutely uninjured. 

Comments: 

The interesting feature of this building is the colunni ])rotec- 
tion. The plaster work of the columns was composed of piaster 
of Paris instead of the ordinary lime mortar. Plaster of Paris 
is a well-known non-conductor of heat, and made an excellent 
showing against the fire in this building. It is, however, not a 
suitable material for the purpose of protecting structural mem- 
bers, for the reason that it absorbs moisture and is easily 
abraded and washed away by an ordinary fire stream. Plaster 
of Paris can, however, be economically and successfully used 
for column protection, as a filling behind metal column bases or 
other material which would form a protecting surface against 
abrasion from a fire stream. 

The falling away of the concrete protection under the rein- 
forcing bars of the concrete beams and fioor slab in the base- 
ment, from the effects of a very moderate fire, has considerable 
significance. The entire strength of a reinforced concrete be/im 
depends upon the tensile members that are imbedded near its 
under side. When the protection falls away, and the reinforcing 
metal is exposed to fire, it is only a matter of a very short time 
until such small sections of metal become heated to tem})eratures 
at which they lose all their strength and failures result. 

(iRANT Bl'lLDING. 



S. K. Cor. Sovontb ami Market SlnnMs 
Nbwton J. Tharp, Architect. 



Jos. (SitA.NT. Owner. 



Details of Construction: 

The Grant Building is an eight-story bank and office build- 
ing resting on pile foundations. The facade consists of red 
sand-stone for the first story and buff pressed terra cotta brick 
with sand-stone ornamentation above. The cornice is of sand- 



stone. The metal frame is of steel, the walls being self-sup- 
porting. 

The fire-proof floors are of the Roebling System B or flat 
slab type of cinder concrete (excepting the second floor, which 
is of stone concrete), the spans between beams being 6V2 ft. 
I'nderneath all the floors, except the first, a flat Roebling wire 
lath and plaster ceiling is erected. The partitions and column 
covering are of 4" and Ji" hollow tile blocks respectively. The 
floor finish was of wood on wood sleepers and sleeper fill. 

Effects of the Fire arid the Earthquake: 

The Market Street and Seventh Street fronts are in very 
good condition, the sand-stone being but slightly spalled by the 
fire. The bases at the ground level are cracked and spalled. 
The east wall of common brick is in first-class condition. The 
south wall of pressed terra cotta brick is considerably damaged 
and cracked, the two lower stories being in the worst condition. 

The levels on the water table indicate that the foundations 
have not been permanently displaced to any great extent, the 
corners diff'ering in K'vel less than 1 |". The west wall at the 
northwest corner leans 1 ' j" to the east. The north wall leans 
about •%" to the north. 

The steel frame of this building is uninjured. The !)ankiiig 
room in the first story remains in good condition, having been 
untouched by the fire. The damage to the plaster work and to 
the large exterior windows in this room was caused by three heavy 
charges of dynamite that were exploded in the building on the 
opposite street corner. The concussion of these explosions no 
doubt contributed largely to the cracks and damage to the walls 
of this building. The rest of the building above the first story 
was fire swept. 

The elevator fronts at tlu; difl'erent stories are considerably 
damaged and bulged. 'I'he cast-iron stairway with marble 
treads sustaim-d considerable damage also, a number of the 
marble treads being broken. Tlu' concrete floors and wire lath 
ceilings throughout remain in first-class condition. '^Die hollow 
tile column covering is damaged and sections have fallen away in 
numerous places. 

The hollow tile partitions are badly wrecked, most of the 
blocks having fallen down. In the eighth story, the partitions 
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GRANT BUILDING. Southeast Corner Seventh and Market Streets. The facades are only slightly damaged, but 
the rear walls are considerably racked and cracked by the earthquake. The Roebling fire-proof floors and ceilings throughout 
are in good condition. The 4^ hollow-tile partitions are badly wrecked. The 8^ hollow -tile column covering is damaged and 
off in many places. 
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GRANT BUILDING. First Story. Showing the banking room of the Market Street Bank. There was no fire 
in this room. The damage shown in the photograph was caused by the dynamiting of the Odd Fellows' Building on the 
opposite side of the street. Roebling concrete floors were used throughout. The column protection and partitions were of 
hollow tile. The fire consumed everything combustible in the rest of the building. 
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GRANT BUILDING. Tyincal view showing the damage to the hollow-tile column protection and the failure of the 
hollow -tile partitions. The Koebling concrete floors and wire lath and plaster ceilings are in good condition throughout. 
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were carried through the hung ceiling to the under side of the 
roof slab. The portions of t.ho pnrtitTiins nbove the wire lath 
and plaster cethrig wt'io .shukt'ii dowii^ arul falling on the top of 
the ceiling', hroko it hiasu from the ht'tinis at some place!? j eaus^ 
rrig it to sag htidly. 

Commi'nU: 

Thp mistake of carrying partition bh>eks through wire lath 
find planter ceilings is elearly shown in the npper story of thii* 
huil^Ung, The material Ncrvt^d ahsohitely no nseful pnrposc 
nhove hhe pla^+ter ceiling before \\w firiv a"d when the jjartittonsi 
failed ilwy left a slot ¥' wide through wliieh the fire bad aecehs 
to the spaee betwci^Mi the ceiling tuid tlie roof. In inhlition to 
this, the falling of the hlockj* above the ceiling level broke a 
number of tlie fa^steningK, so t[iat large sections of tlie feittng 
will have to ]>e taken down and recoijAtructed, There l)eing 
nothing con>f)nstihle in tfie spaee between the suspended wire 
ceiling and the roof* tfie beat wbtch entered through tlie erncks 
left by the partition blocks was uut sniiicient to injure the rtHif 
framing. 

The damage to the w.alls of tjiis building by ttu^ eMrthquuki- 
and dynannti' explosimis is considrrabte, and hirge sections of 
the south wall will re*piire relmiiding. Tfie rt*|)airs of the in- 
terior will hv limited to tlie restoration t}f [Uv partitions, liung 
ceiling, plaster-work, wood trim and other finish. 

United Statks 1*ost Ovifich:. 

N. K, Car, iBtifvanih mmJ Mlrinloit 3lft*tt(. 
v. 8. TlJSAaiiKif OKiT . ArdJlli'ct, U, ». 0»lrinif«rENT, Owtit^r. 

t}etaUs of Const ruct lofi : 

The United States Post Office is a four-story building, occu- 
pies an entire Wock, and was finisbtd in 1905, The facades con- 
sist of gray granite. The metal frame is of steel, the walls 
U^ng self -supporting. The walU and footings rest on pile 
foundations. 

The fire- proof floors are of the expanded metal, flat slab type^ 
the concrete being of cinder* 4" iii tbickju^ss and having No. 0, 
8" mes^b expanded nuial imhedderl in it* The *ipans lK*twi»en 
beant.'t will average about 5 ft. The ^oiTiH of the beama and 



girders art protected by Roehling wire lath and plaster ceilingiif 
the wire being laced to the ceiling sup|K)rts with No, 16 B- & S* 
gauge copper wire. 

The doors and the window frames and sash are of wood- The 
iliKjr finish is of wood, except the halU and public (ipaces, whicU 
are finished in niosaic. 

Effi'vU of the Fire and the Earihquuk€:i 

The front of the north side Inus exlensive ejirthnuakf erackat 
the granite facing of the east front is cracked loot^c from the 
backing and is teniporarily braced at several places. 'I'he south- 
east corner is racked anfi a window head has one ring fitooe of the 
arch out and others loose. At the southw<»st corner, the ground 
settled about ^ ft. at the Ijuilding line and about 5 ft, at tla* 
curb, the entire surface from the building l!n<.' moving out at>otit 
'i ft, t<j the south. This distorted the sidewalk and iiteps of the 
two entrances, there being cracks in the joints of the cement 
!^idewulk slabs S" wide. It was neccssfiry tci place two h^mporary 
wootien steps <d* abend 8^' ri^i^ from tfu* sidvnalk in itn f*tdllt^i 
piisitimi lo that portion of the sti-ps which remain appro3Ct* 
matety at the original height* 

The grrtiiitc base at the sidewalk h vel and some td* the granite 
ornamenfrd rniliiig is spalled in spots by the lutmiug nf hnndlcH* 
trunks and other personal property depositetl against it by 
refugees, ^^ 

The levels on the foutidakitins iiulicate that IIm* northeast and 
southeast corners remain ju-actically level, the rjorthwcst corner 
beirjg ^hout 'Hn" higher an<l the siuithwest corner about ^Vh* 
hjwur, respectively. The plumbing of the walls imlicatv^ that 
they are very little out of pluiub. At the northeast comer, the 
east wall h*ans to the east about 1^'. 

This building was protectetl by troops nnd employees while 
the fire was burning in this section. Fire enteretl tlie building 
only at the nortla^ast corner in the third story. The window 
bead at this point is considerably spalled by (he fire and tlie 
comlnistible finish of one large room was dcst roycxl before the 
fire was extinguished. Although the fire in this room was only 
of niodtrate intensity, it was RufBcient to heat the copper wir^ 
with winch flir wire lath ceiling was laced to I hi' supports, so as 
to weaken it sufficiently to alhw the wire lath m\i\ phisler to fall 
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UNITED STATKS POS'l' OFFICE. Northeast CoriuT of Srvrnlli und Mission Streets. At tlie curb in front of llie 
building, on the right-hand side, the ground settled 5 feet and moved to tlie east away from tlie building about (J fe(»t. At 
the building line, the ground settled about 2 feet, causing the displacement of the granite coping, steps, etc., at the sidewalk 
level, as shown. The sidewalk was originally a straight grade on the right-hand side where the sag is now shown. The 
northwest corner of the building was badly racked by the earthquake, and temporary shores were in position when the 
photograph was taken. This building was only slightly damaged by the fire. 
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aw a J from the furring' supports. The clips bj which the fur- 
ring was attached to the beams were also of poor design. 

Comments : 

Much of the facing of granite in the walls of this building 
is damaged and crflokod, and will have to be taken down and 
rebuilt over considerable areas. The s palling of the granite 
from the effect of so insignificant a fire as the burning of trunks 
and parcels of clothing indicates how easily granite can be dam- 
aged by fire, Tliis building should have been equipped with 
nictnl window frfinics and sash and wire glazing, or some fonti 
of efliicient fire-resisting shutters, 



HiBEiiNiA Savings and Loan Society Buildikg. 

H, W. Cor, McAlUpttT 80(1 Jaiii-a Streets. 
Albwt Piefltfl, AtcblteeL HtosBMA SAvmoB anh r-c*AN Stjciwr^. Owut^r 

Detmh of Construction; 

This h a two-story bank building of massive construction. 
The facades are of gray granite, Tlie floors are supported by 
steel framing, the walls being hearing walls. 

Tl*e fire-proof floors are of ordinary rowlock segmental brick 
arches in the old portion of the building, and plain segmentfll 
stone concrete arches in the new pcu-tion- The ceilings and or- 
namental work are of Roebling wire Inth and plaster. The 
floor finish is of wood on wood sleepers^ with cinder concrete 
filling between the archea and the wood floor finish. In tlie halls 
and public spaces the floor finish h incombustible* 

Effects of the Fire and the Earthquake: 

The window heads in the middle portion of the McAllister 
Street front are much spalled by the fire from the interior. The 
entire Jones Street side is badlv damaged and spalled by heat 
from the burning buildings on the opposite side of the street, 
"^rixere are no perceptible earthquake cmcks in the facades. The 
nortli wall is in good condition. In the west wall, the granite 
work is badly spalled from the heat of adjoining buildings. The 
window heads are also badly spalled by the fire from within. 



The ornamental plaster work of the main banking room is 
little injured, except around the skylight. 

The fire-proof floors remain in good condition throughout. 

Comments: 

This building sustained very little structural damage. The 
Jones Street fa^^ade was ruined by the burning of buildings on 
the opposite side of the street, and will require complete renewal. 
The McAllister Street front, and the damage to the north and 
west sides, can be repaired. The repairs to the interior will 
consist of plaster work and finish. 

Colonial Thkatre, 

South side or Market, bctwwn :^Tfn(h and El^th SIticeU 
GHifl, Havhks, ArehUect. Oiftj. A. BfTt>mr, OwiMrt". 

Detaih of Coftstructmn : 

This building was in the coursu of construction and ni-arly 
conipleted. It has a cemcntinc or imitation stone front. The 
auditorium floor rests directly on the ground. The brick walls 
luive concrete foundationSt which extend five feet below the fttreet 
level and are carried to a height of sewn feet above it. 

The roof is supported by light steel trussscs and framing cov* 
cred with galvanized iron. An oniamental ceiling of light steel 
furring and expanded metal is erected under the roof, 

Ejfects of the Fire and the Earthtpiake: 

There was no fire in this building, the slight damage to it 
being wrought solely by the earthquake. The brick-work at the 
southwest corner above the concrete is considerably racked, and 
some of it is f^haken down. The east wall of the rear exteiiiiion 
above the concrete is also cracked from the top down to the con- 
crete foundation. The brick wall at the northwest comer of 
the rear extension is damaged and a portion has fallen dawn. 

Comments: 

The construction of this building is interesting on account of 
the very heavy, continuous concrete foundation which supports 
the low brick walls, A careful examination of the concreti? 
work did not disclose any cracks or other damage by the earth- 
quake. 
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HIBERNIA SAVINGS & LOAN SOCIETY BUILDINCJ, The favades of gray granite are considerably injured. 
The window heads in the middle portion of the McAllister Street front are badly spalled by fire from the interior. The entire 
Jones Street side is scaled and spalled by heat from burning buildings on the opposite side of the street. There is little 
earthquake damage. The segmentnl brick and concrete floor arches and the wire lath ceilings remain in good condition. 
The Roebling ornamental furring ^pd }athing work is uninjured » but the plaster finish is damaged by earthquake cracks and 
smoke. 
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Majestic Theateb. 



Wm» Eu» Co,» Owptr 



Drtath of Comtm^tlon: 

The Majfstie was one of the mont ivceiitlj con^pleted theatre 
buildings iii Sun Frriiicisco. It luid an entrance by an arcade 
from Markut Street throug^h a rlass H building which was de- 
stroyed by the Hre, TJie exterior walls are hearing walU anti 
are of coEniiuni brick. Terra eotta o ni amen tail ou was used 
around the door and window t>peuingi«< 

The floors and interior loads were ,sii|) ported by a steel frame. 
The roof was carried on large trusses, the spans beiiig about 7-^ 
ft. between the walls. These trusses were supported on plates 
resting ou brick walls 17" thick, reinforced by pilasters 8'' 
thick on the outside and 4'^ thick on the inside, the bases of the 
trusses being al)out 80 ft. above tlie ground level. 

71ie fire- proof floors are of the Roehling System B, flat slab 
type of cinder concrete 4" thick, the spans between beams being 
5I/0 ft. The soffits of the beams aiul girders "^vvv protected hy 
wire lath ami plaster. 

Effrcts of the Fire and the Earthqnale: 

This building was wrecked by the eartlujiiakc, and later all 
the combustible contents were consumed hy Are. 

The entire west wall fell out at the top, causing the roof of 
the stage and everything under it to fall to the flrst floor. The 
lop section of the ntirth gidile wall \\r\s shaken down. 

The east wall is doun on the south side. A large ticction 
under one of the roof trusses is cracked loose from the east wall, 
and has moved about 4" laterally, us is shown by the pilaster on 
the outside, which is about 4" out of liia' at the fracture, 

A large section of the ornamental lath and j)laster ceiling over 
the auditoriinu is still In position under the remaining portion 
of the roof. All the combustible finisli and furniture of the 
tiuditorium, balcony and gallery have been consumed, the metal 
work of the seats and the concrete floors only remaining* In the 
portions of the building that have not collapjied the steel fram- 
ing and the concrete floors remain in first-class condition. 

Commentn: 

The walls are completely wrerked arid sections supporting the 



roof trusses were dangerous at the time the building was in- 
!!pected. A very slight tremor would no doubt cause the truss 
on the south side to falL 

The inadvisahility and danger of carrying large trusses ou 
bearing walls at a great height, as was done in this case, is 
clearly shown. Steel columns should be provided and the trusses 
rigidly connected to tliem and Ijraced. 

It is probable that the entire building will require demolition 
and reconstruction* 

Unitkd Statks SiTa-TBEAsuHy. 

CommcrclAL Stmt. tHhn'c^n Montifoni^ry and Otnf StrretUt 

Details of Cofistrueiion: ~ 

This is an old four- story building* The facade consists of 
pressed red brick with granite ornamentation. The roof arches 
nre of concrete on corrngatetl f^lieet metal centres, the so flits of 
the beams remaining exposed, Tlje floors were of heavy wood 
const me tion. 'Hie windows of the first stor}^ are protected by 
rolling steel shutters. 

Effects of the Fire and tJw Enrtkqunke: 

The front of this buihling reniaiTis in good condition. The 
roof over the centre section of the liuilding failed and fell into 
ttie light well In the central portion of the building. The rrf*t 
of the roof arches appear to be in good condition* The wood 
floors and the eornbuslible contents were consumed by the firt< 

Comments : 

This building was guarded by t^nited States troopSj &nd a 
detailed examination of the interior could not be mad£* 

MoKADxocK BoLDma, 

^<ilh St4r of Mark^^t tiitM'«t, tietWMU N^w MantcDmcrjr «U4l Thtnl St|wt*« 
MEftm ik irUNiKN, ArcttUecla. a»BMT K< IaIW. QwMf* 

Detail* of Const ructian: 

The Monadnock Building m a ten -story structure which In in 
I lie course of const ruction , and is intended for an ofllce building. 
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MAJESTIC THEATRE. Northeast Corner Ninth and Market Streets. This building had an entrance by an 
arcade from Market Street through a Class B building, which was destroyed by the fire. All the walls are bearing walls and 
of common brick with terra-cotta ornamentation. The left-hand side is the stage portion of the building, and was totally 
v/recked by the earthquake. The gable wall at the opposite end of the building was also shaken out, large portions of 
the brickwork falling upon the gallery tier and being supported by it. Roebling concrete floors and ornamental furring and 
lathing were used throughout. Note the floating section of brick wall cracked loose and supporting a large truss of 75 feet 
span, about 80 feet above the ground. The loose section of the wall has moved horizontally so that the side of the pilaster is 
4 inches out of line. 
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The wall on the west side of the buUding had not been built 
tit the time of tlie fire^ this portion of the building being incom- 
plete on account of delays in negotiations for adjacent prop- 
erty. The Market Street facade consists of gray sand -stone 
for the fir?5t and second stories, terra cotta brick from the third 
to the eighth story indues jve and terra cotta for the ninth and 
tenth stories. The ornamental cornice is of melHl- The in- 
terior light court is faced with vitrified hrick witli terra cotta 
firnamentation. This building has a steel skeleton frame, the 
iiralls being curtain walls. 

The columns support girders sipaced about Ifi ft. apart, and 
the floor const rut* titm fipanning the intenal hctween tlic girders 
is of the reinforced concrete type. Refn forced concrete beams 
divide the girder spans in tivo, making the spans of the concrete 
floor slab hetween supports about 8 ft. The tension members 
of the reinforced concrete beams consist general tv of four V/' 
square section Johnson bars. No. 10, 3" mesh expanded metal 
is imbedded in tlie floor slab, which is about 31/^" in thickness, 
and of stone concrete, 

A flat ceiling of expanded metal lath and plaster is erected 
(indementh the floors in all the stories above the basement. The 
isaffits of the beams and girders of the ground floor are pro- 
tected with expanded metal lath and plaster. 

The partitions throughout are of the double, hollow expanded 
metal lath and plaster type. The columns are protected by a 
double thickness of expanflcd metal lath and plaster. Tlie floor 
finish is of wood laid on wo*k1 sleepers and sleeper fill. 

Effech of the Fire and the Earfhqnahv : 

The fire in \\\\n buikling was {-oni para lively light, some sec- 
tions escaping without damage. The front of the building is 
hirt little injured by the fire, the sand-stone being only slightly 
spallcd at the corners. The terra cotta pier^ hetween windows 
are badly raeVM by the earthtpiake, and show characteristic X 
cracks quite generally from the third to the eighth story. The 
corner on the east side is badly damaged. The terra cotta of 
the top stories appears to be in good condition. The bond of 
the face brick of the east wall is broken over considerable areas, 
and one section near the south side, 60 ft. wide and 40 ft, high* 
has fallen away. The south wall, with terra colt^ brick facing* 



IH in fair condition. The cornice at the wciit side i^ down. The 
terra cntta tirnamentation in the bght court is slightly spalled» 
and the parajict wall on the west side has been shakcii down by 

the earthquake. 

The plumbing of the walls shows that the greatest variation 
from the plumh is at the northwest corner where the Market 
Street front leans to the south abeMit V^'. It was impossible 
to find corresponding points at the different corners of this 
building to level tlie foundations. 

In the basement story where the column protection had not 
yet btvn placed, a pile cif luuiber for scaff'olding caused the 
iKjeklirig t'i^ two columns and the deflection of sonje steel beams 
and girdt^rs that were exposed, A charge of dynamite on tlte 
west side of this building disrupted an entire bay between four 
columns of the first floor, breaking the connections of the beams 
and ginfers at the eoluimis and eau^^ing the entire floor sec- 
tion to drop to the basenjeiit, Tiie wire lath and plaster ceihng 
of the third story, immediately above this bay, was also de- 
stroyed, portions hanging in shreds by the original fastemng«* 
Three reinforced concrete beams adjacent to tlie bay that wa« 
destroyed by dynamite, are badly shuttered. The steel girders 
and concrete proteeUon arotind them, which snpport the re- 
inforced concrete beams, although nearer to the disrupted bay, 
are uninjured. The dynamiting also caused considerable dam- 
age to other portions of the work on this side of the building. 

Except the damage referred to, the steel skeleton frame and 
the concrete floors and ceiling are in good condition through- 
out the building. Those portions of the building that escaped 
the fire are eonsidendtly damaged liy earthquake cracks in tfie 
plaster work and other finish. The cast-iron elevator fronts and 
stairways remain in good condition, 

CommentB: 

It was noted that the columns Avere left exposed back of the 
marble wainscoting in the hallways in several instances where 
the wainscoting had failed and fallen away from the parti- 
tions. If the colunm protection was omitted tliroughout in 
these locations, serious damage would have resulted to the col- 
umns had this building been &uhjected to «i fire of normal in* 
tensity and duration. 
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MONADNOCK BUILDING. First Floor. Showing the effect of dynamiting. One complete bay waa entirely 
dimiptedi the iteel connectioni of the beams and girders being broken, allowing the mass to fall into the baiement And wrecking 
the eipanded metal lath and plaster ceiling of the floor directly above it. 
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MONADNOCK BUILDING. Basement Story. Showing buckled columns caused by the burning of scaffolding 
lumber piled around them. The bay of floor construction standing on edge in the centre was broken out by dynamite. The 
building was in the course of construction, and the protection of the columns had not yet been placed. 
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MONADNOCK BUILDING. Basement Story. Showing the damage to reinforced concrete beams adjacent to the 
bay that was disrupted by dynamite. 
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MONADNOCK BUILDING. Basement Story. Showing the failure of reinforced concrete beams and flooring 
near the southwest corner of the building. The other ends of the reinforced concrete beams in the foreground are supported 
by a girder adjacent to the bay which was blown out by dynamite. Whether caused by dynamiting or by earthquake, the 
damage to the floors would probably have been much less had steel beams been used. 
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The damage to all the exterior walls of this building is con- 
siderable, and large sections will have to be rebuilt, 

Jituciiuu ip| MQiitipr'nwrjr Av'^nne and Kraro; Streets 

Detatls of ConstrmHvn: 

This is an eiglit-story building that was in the course of 
construction at the time of tlic* firr. The steel skeleton frtune 
and the fire-proof floors, which are f»f the Rueljlin^ systeiti H or 
flat slab type of stone eoiicrete, are earn pie ted. The Ijriek wall 
on the soutli side has been built up to the sixth floor. None of 
the other walls has been carried above the ground level. 

Effects of the Fhv and the Earthqtmke: 

This huildiuf^ eiHitairii^d little of tx combustible character, and 
was only sutijected to the fieat of tlic surrounding buddings 
which were destroyed by the fire. 

The levels on the foundations show^ timt they remain in good 
condition. Observations nn tlie steel skeleton frame i^how tluit 
the south face at the s/Kithwest corner is plumb from Hie ground 
to the fourth floor. From the fourth floor to the top, tlie soutli 
front leans to the soutli at tliis corner lY:/'. 

Comments: 

The damage to this Iniilding is apparently very snialh aiirl 
consists principally of tlie slight dejmrture from tlie jjUnnb of 

the upper portion of the building. Tin re will he no serious 
difficulty in correetiug tliis and finissliirig tlic building. 

United States Appraisers Buildikg, 

D- S. TuBASiiJiir DspAaTMESiT, ArcbllfH:!:. Vsitt^ Stat<3 Ootssniceht, Owdp^ 

This is a four- story Government building that is used as a 
warchoussc. The facades consist of pressed red brick witli 
granite ornamentation. The ornamental cornice ia of metah 
None of the walls shows any earthquake cracks. The windows 
have ordinary wood frames and sashj but the glazing is of ^/^ 



plate glass, 
shutters. 



The bnihJing is not equipped with fire-proof 



This building was surrounded on three sides by streets, and 
on the cast by a narrow alley and the new court-house site. At 
the lime that the fire wa§ raging in this section of the city, a 
large force of troops assisted in fighting the Are, and suc- 
ceeded in preventing it from entering the building. 

SpKKrsELB Annex Bitilding* 

Mnrkvl SIrtH-t, Wcsl of TLIrd SlroeU 

Dciaih of Con»trtiction : 

This is a flve-s^toi'V store arnl office building adjoining the 
Clans Spreckels Buikiing, The fa^-ades consist of gray sand- 
stone and caMt-iron facias for tlie first story and sand-stone for 
the upper stories and the cornice. The metal frame is of Eitcel, 
the w'hIIs being self-su[jj>or{ing. 

The fire-proof floors are of cinder ronerete, segmental in 
form, tlie spans between tlu^ Ijeiun:^ lieing about H feet. Under* 
neatli the concrete floors tlirougliout, except in the basement 
story, a flat, expanded metal hitJi and plaster ceiling is crecttHi. 

In the first story, the partitions of the entrance hall and the 
,stiiirway enehisure ^re of 6" hollow tile blocks. Above tjie first 
story, the enchjsing partitions are of expanded metal lath and 
}>bistcr. The columns are protected by furring and metal lath* 
iugit covered with three coats of phis ten Tlie floor finish wits 
of wood laid on wood sleejiers and sleeper fill* 

The walls of the light court between this Ituildhig and the 
Spreckels Building coiisisteil of G" hcdlow tile l>lo<'ks wilh a 
wliitc enamelled face. 

Effects of the Fire and the Earthquake: 

The upper story and cornice of the front have fallen down, 
The rest of the sand-stone front is slightly i^palEed iironnd the 
window openings by tlie fire, but is otherwise in gotxi condition. 
The roof w^as supported on light star section ec^Iumns, consi&ting 
of 4* angles. The liollow tile protection around these cohimnj^ in 
the walls of the light court fallt*il, Ciiusing the columns to 
buckle and the entire eaat elde of the roof to fall to the fifUi 
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floor. In the fourth story, two steel wall columns in the front 
are badly deflected by the heat. The expanded metal partitions 
enclosing the stairway and elevator shaft in the upper stories 
are standing, but are badly distorted. The 6" hollow tile par- 
titions in the first story are wrecked, most of the blocks having 
fallen down. The elevator fronts and cast-iron stairway, with 
metal treads, arc greatly damaged throughout. 

Comments: 

This building was subjected to a normal fire. The failure of 
the small columns in the walls of the light court, which was con- 
structed of hollow tile blocks, caused the wreck of the roof and 
practically all the damage to the upper part of the building. 

Halt, of Justice. 

S. K. Cor. Konniy and Washington Strwts. 
Shea & Shea. Architects. City and County op San Francisco, Owner. 

Details of Construction: 

The Hall of Justice is a four-story building that was occu- 
pied by various city legal dej)artnients. It has an ornamental 
tower projecting throe stories above the main portion of the 
building. The facades consist of Colusa sand-stone for the first 
story and buff terra cotta brick and terra cotta ornamentation 
above. The cornice is of metal. The building lias a steel frame 
with Z-bar section colunms, the walls being self-supporting. 

The fire-proof floors are of the expanded metal suspender sys- 
tem type, similar to the floors described in detail in the Young 
Building, except that the suspender bands are of 4"'x 1^" metal. 
The spans between supports are 20 ft., the suspender ribs being 
spaced about 4 ft. centres. The concrete floor slab is of cinder, 
about 4" in thickness and has imbedded in it No. 16, 3" mesli, 
expanded metal. 

The columns are protected by light steel furring and expanded 
metal, finished with three coats of plaster. The soflits of the 
beams and girders are also protected by expanded metal lath 
and plaster. The partitions are liollow, of the double expanded 
metal lath and plaster type. The dome is constructed of very 
light steel framing and covered with galvanized iron. 

The floor finish was of wood on sleepers and sleeper fill, ex- 



cept the corridors, which had an incombustible finish. The roof 
was water-proofed with tar and gravel. 

Ejects of the Fire and the Earthquake: 

The sand-stone of the facades is slightl>^ spalled in the first 
story, principally around the window heads and the small cornice 
above. The terra cotta ornamentation of the upper stories is 
also spalled. The galvanized iron cornice is damaged in the 
middle portion of the Kearny Street front. The ornamental 
balustrade parapet on the roof is wrecked. The earthquake did 
little damage to the main part of the building, but the tower 
was badly racked and almost completely wrecked by it. Both 
side walls and the rear wall of the first story of the tower were 
shaken down by the earthquake. 

Fire entered the ornamental tower, and by heating the light, 
unprotected framework, weakened it and caused the dome to 
fall over in a southerly direction, overhanging the tower on the 
east side, with the flagpole almost in a horizontal position. 

The entire rear lialf of the building, comprising an area of 
approximately 30 x 90 ft., has collapsed and fallen into the 
basement. The roof of the roof houses having been of wood 
construction burned off', completely wrecking these light struc- 
tures, which contained prisoners' cells. 

In the engine-room in the sub-basement one colunm is buckled. 
Two colunms are badly buckled at the floor level in the basement. 
In the first story the same colunms are also slightly buckled, 
and a girder at the left of the main entrance is bulged out of 
line. In the third story, the 7" I beam colunms at the angles 
of the light well are badly buckled by the heat. 

The elevator fronts and framing, and the cast-iron stairs and 
treads, are much damaged throughout. 

Excepting the buckled columns that have been referred to and 
the wrecked section of the building, the steel work remains in 
good condition. The concrete floors with the exposed suspender 
bands are protected throughout by a flat expanded metal lath 
and plaster celling, which remains in fair condition and pre- 
vented the excessive deflection of the concrete floors, which other- 
wise would have resulted. 

Comments : 

The wreck of the rear part of the building was, no doubt. 
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HALL OF JrS'I'ICE. S. E. Cor. Kearnv and Washington Sts. Tho fa<,acJcs consist of Colusa sandstone for the 
first story, and huff terra cotta brick and terra cotta ornaments above. The front of the building, excepting the tower, 
cornice and balustrade para[)et, is but slightly damaged. The entire rear portion of the building and the tower are wrecked. 
The dome over the tower was of light steel framing, covered with galvanized iron. When fire entered the tower, the light 
steel members (|uickly failed, causing the dome portion to fall over in a horizontal position. Most of the damage to the 
mason work of the tower was caused by the earthquake. 
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HALL OF JUSTICE. Basement Story. Showing a buckled column in the foreground, with disrupted expanded 
metal lath and plaster protection still adhering to it. This view was taken in the property room, showing stolen goods that 
were to be used as evidence in cases against prisoners. The prisoners* cells were located in the top story. The ceilings and 
partitions are of expanded metal lath and plaster. 
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caused by the failure of one or more of the large trusses sup- 
porting the roof. The wood roof over the roof houses, and 
other wood-work around the cornice and the upper portion of 
the building, no doubt, contributed to the heat which caused the 
failure of these trusses. 

It was noted that the rear wall between pilasters was only 8" 
thick for a height of about 50 ft. Much less damage would 
have resulted had this been a steel skeleton frame building, with 
the walls supported by the steel work. 

While the front is but slightly damaged, the wreck of the 
rear portion and the tower is so extensive that in all probability 
the building will require total reconstruction. 

Turkish Baths. 

No. 0:{2 Post Street. 
Wm. Helbinq, Architect and Builder. Robert C. Oliphant. Strictunil Kimlnoer. 

Details of Construction: 

This is a seven-story building equipped for baths. It has 
an ornamental fa9ade of cream-colored terra cotta. The cor- 
nice is of metal. The metal frame is of steel skeleton construc- 
tion, the walls being curtain walls. 

The fire-proof floors are of cinder concrete with ^/o" square 
section, twisted Ransomc bars imbedded in it at IJ^" centres. 
The spans are 5 to 10 ft. between beams. Underneath the floors, 
and protecting the soffits of the beams and girders, is a flat 
wire lath and plaster ceiling. The partitions are of the 2" solid 
wire lath and plaster type. 

The columns are protected with wire lath and three coats of 
plaster. The floors were finished in wood over sleepers and 
sleeper fill. The hallway floors are finished in mosaic. A rein- 
forced concrete stairway supported by 5" diameter wrought- 
iron pipe columns is near the front at the east side. Tlie bav 
windows were of wood construction. 

Effects of the Fire and the Earthquake: 

Excepting the southwest corner, which is badly cracked 
and spalled, the terra cotta front is but slightly damaged. 
There are a few earthquake cracks visible. The north wall of 



concrete and buff terra cotta brick is in fair condition, being 
slightly cracked by the earthquake. The west wall is also in 
fairly good condition, except the southwest comer, where the 
terra cotta veneering is spalled and has fallen away in spots. 

This building had not yet been occupied, and was subjected 
to a moderate fire only. In the lower story, where the bathing 
pools are located and where the floor finish was of incombustible 
material, there is comparatively little damage, most of the wood 
trim remaining. The entire building above this story was fire 
swept. 

In the second story there is a buckled column near the centre 
of the building. On the east side are outside tie beams crossing 
the light well. These have been considerably buckled and de- 
flected by the heat. 

The concrete floors throughout are in good condition. The 
wire lath ceilings under them are loose in spots, but remain 
generally in position. Tlie lath and plaster partitions, on ac- 
count of being built against wood plates in the ceiling, are in 
bad condition, being loose and bulged out of plumb quite 
generally. 

The column protection was not first-class and failed to pre- 
vent the buckling of a colunm in the second story. The con- 
crete stairway is uninjured, but some of the wrought-iron pipe 
supports are slightly deflected. 

Comments: 

The tie beams across the light court in this building were ex- 
posed and were damaged by the heat from the fire of adjoining 
buildings. Structural ties of this character are very generally 
used and are frequently left exposed. The expansion of such 
members no doubt causes abnormal stresses before the steel be- 
comes sufficiently heated to buckle or deflect. Such conse- 
quences should he avoided by suitable protection. Their ex- 
posure to the weather in jmsitions where they are usually 
inaccessible for painting, is also injurious, and consequently 
oh jectitmable. 

The y)artitlons in this building were carried through the 
wire lath ceilings to a wood plate that was attachwl to the 
floor beams above. This is exceedingly bad practice, since the 
plate attached to the floor beams ignited in many places and 
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*d more or less addTtional neat in the blind apace between 

iS| ceiling and the under side of the floor arches. 

The ropairs to the exterior of this huildtng will be compara- 

lively light. The repkcing *)f the huckkd cohnrin sliould not 

be a very jterious matter. Tlic rest of the repairs are hiuited 

to the restoration of tlie interior finish. 

Storagk Warehouse. 

'I'his building was in the course of construction. The <'\- 
tcrior walk are bearing walls and are of brick laid in linic 
mortar. The interior culunms, gjrdejs an<l beams are of rein- 
forced concrete. The floor shib is reinforced by Vi:^' square, 
twisted Kansome rods at IS'' centre.'!. The walls of this build- 
ing had been carried np two stories, and the second tier of re- 
inforced concrete was being placed. 

The hrick walls are considorahly damaged by the earthquake, 
WAng badiv cracked at ilie corners and having a number of 
!*maU cracks running from the ground to the scn^ond sttiry. 
Part of the front wall at tlic top has fallen away. 

In the sonthwej^t corner of the building, near the entrance, 
a pile of furniture and other personal property belonging to 
n*fugee8 caught fire, producing sufficient heat to spiill off the 
stone concrete underneath the reinforcing metal, exposing a 
numl»cr of the bars in the floor ^lab and in one of the reinforced 
concrete beams. 

This in another instance where a comparatively light fire 
has causted the falling away of the concrete protecting the 
metal tenifile members of reinforced concrete. 

Fairmostt Hotel. 

povftl, ENcmnifiito, U»*on nnd Crtiiri»m1n Stroma. 

Del nth of Cimntructlmt: 

The Fairmont Hotel is a handHorne^ conspicuous, six-stury 
building crowning Nob HilL The facades conjtist of gray gran- 



ite for the first alory and cream term eotta abovSTsticIucling^ 

the cr*rnice. The metal frame is of steel, the walb being self- 
supporting* 

The fij-e-proof floors are of the expamled metal, Hat slab type, 
of cinder concrete, the spans Iwtwecn th** lieanis aveniging about 
7 ft* Tile soffits of the girders and beams arc protected by a 
flat expanded metal lath and phi.ster ceiling. The columns are 
protected by expanded metal lath and three coats of plaster. 
l*he piirtitionj* throviglicait are of tlie 4" liollow expanded metnl 
latli and pUster, Tlie wnU furring consists of light steel 
studding at IS'' centres covered with expanded rnetal lath ami 
plaint end with three coats. Tlie fliwrs were tinished in wood on 
wood sleepers and sleeper fill^ except the hallways and public 
spaces, vvhieh had un incombustible finish, 

Effects of the Fire and the Earthquake: 

On the Mason Stn^et front the window heruls of the first 
story, north of the entrance, iirc very badly ^^ pal led by the fire. 
The terra eotta above is but tittle injured. The small cornice 
over the main entrance is also damaged by heat. The main 
cornice of the building, however, is little injured. There are 
only a few almost imperceptible eartliquake e racks on this side. 
The surface of the concrete below Uie first floor level on llie 
California Street side is unfinished. The granite of the fir!>t 
story is in good condition. The terra cotta at the second story 
level of the end projections is very badly racked ami splintered 
by tlie eai'tluiuake. The upper portion (d* tliis facade remains 
in good condition. 

On the eust side are two low annexes or wings at each end id' 
the building. These have cojicrete bases which are but little 
damaged^ there being a few earth(piake cracks at the comers. 
The granite of the first titory on this side is in good condition. 
At the second story level, however^ the terra cotta surfaces 
between window openings are racked iind cracked almost aerosst 
the entire width of the building* There probably is a struc- 
tural weakness in the building at this level which caused the 
daniage^ Tlu^ upjjer portion of tliis frontage is but slightly 
injured. On the south front, the granite window heads of the 
first story on the rajst side are badly spallivU Tlie annex at thi* 
side of the building h uninjured* The terra eotta above tlir 
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FAIRMONT HOTEL. Powell, Sacramento, Mason and California Streets. The facades, consisting of gray granite 
for the first story, and cream-colored terra cotta above, are but slightly damaged. The terra cotta around some of the window 
openings is spalled, and at the third-story level of the east side considerable damage has been wrought by the earthquake. The 
interior of this building is in bad condition on account of the buckling of between 30 and 40 columns, causing the floors to have 
a wavy effect and buckling and distorting the partitions in the upper stories. The buckling of the columns was caused by in- 
sufficient fire protection, many of them being simply within blind spaces enclosed by expanded metil lath and plaster partitions, 
and without independent protection. The metal lath and plaster ceilings fell in many places, on account of a weak wire clip 
which was used to support them. Notwithstanding the warped and distorted condition of the steel work, not a single span of 
the expanded metal concrete floors dropped out. Repairs to the exterior will be comparatively small, but almost the entire in- 
terior will require reconstruction. 
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FAIRMONT HOTEL. Third Story. Showing the failure of the flat expanded metal lath and plaster ceiling, due to 
the use of wire clips for supports from the beams. The section of the wire clip is so small that it is quickly heated and weakened 
so as to permit the ceiling to fall away. Note the column in the rear, which was protected by simply building a pilaster 
around it, projecting from the partition on one side and without light steel furring or other methods of anchoring the protection 
to it. 
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first story is in good condition, being but slightly spiilled bj 
the heat* 

The levels on the water table indicate that the foundations 
remain in good condition, the southwest corner being about %" 
lower than the other three corners. Observations on the walls 
indicate that they are practically plumb, the greatest variation 
being at the northeast corner, which leans to the east about %". 

This building ,was in the course of construction, and was 
almost ready for occupancy. The combustible contents of the 
building were limited almost exclusively to the wood finish. Al- 
though the exterior of the building has been but little damaged 
by the fire, the interior has been seriously damaged structurally 
by the failure of numerous columns. Some of the large rooms 
used as dining-rooms, ball-rooms, etc., of tlie first story escaped 
with very little fire, but considerable damage was done to the 
elaborate ornamental work and decorations by the smoke and 
the earthquake. The upper portion of the building was gener- 
ally fire swept, and wherever fire attained any degree of intensity 
in the neighborhood of the columns, more or less damage in- 
variably resulted. This was caused by the fact that the column 
protection was not anchored to the columns, the latter fre- 
quently being surrounded by partitions in a blind space of 
considerable size, which was utilized for piping, ducts, etc. 
When a column failed the partitions buckled or bulged out of 
line, disrupting the protection of adjacent columns, which were 
immediately exposed to the direct action of the flames. There 
are throughout this building probably 30 or 4?0 cases of the 
buckling of columns, giving the floors a wavy effect in the 
upper stories, and bulging and distorting the partitions. 

The ceiling construction is also of an inferior character, on 
account of employing a wire supporting clip which soon became 
weak from the heat and allowed the lath and plaster ceiling to 
fall away* 

Notwithstjinding the warped condition of the steel-work, there 
are no failures of the concrete floor arches, which appear to be 
generally in good condition. Had there been a fire of greater 
length and intensity, a great many of the beams and girders 
would have been permanently deflected on account of the failure 
of the ceilings. 

Between the wall furring and the exterior walls, there were 



frequently blind spaces extending through several stories. 
Flames entered these blind spaces in a few instances and set fire 
to sections of the building that otherwise would never have 
burned. The elevator fronts and stairways are but slightly 
damaged. 

Cammentft: 

By far the greatest damage to this building was caused by 
the inferior expanded metal lath and plaster column protectionj 
permitting a large jiumber of columns to buckle and i^ettle. 
The columns that failed were almost invariably simply enclosed 
in a blind space between partitions, clearly demonstrating that 
it IS exceedingly bad practice to depend upon partitions of this 
character for column protection. The blind spaces between the 
wall furring and the exterior walls extending through the 
various floor levels are also bad practice. The fire-proofing of 
the floors should in all cases extend against the outer walls and 
close all vertical spaces. 

The damage to the exterior can be readily repaired. The 
restoration of the buckled columns will be a difficult and expen- 
sive operation and may involve the reconstruction of a large 
portion of the concrete floors. Many of the latter will require 
removal in order to obtain access to the connections, etc* 

This building is another illustration of groat damage caused 
by insufficient column protection. Had a few thousand dollars 
been spent in providing suitable column protection, a hundred 
thousand dollars in repairs would probably have been saved* 

City Hali,, 

McAlllat«ir. Larkln anil LeaTenwortli Stretta imd City Hall At«iw. 
A L*¥ia, Architect. Cirr aku Comrrx or Saw TuirmiCQ. OWftiif. 

Detaih of Constmctwn: 

The City Hall is a monumental building covering a large 
triangular block. It was three stories in height, with one main 
tower and three secondary towers. The walls are massive and 
are bearing walls. The floors are supported by steel girders 
and beams* The partitions are generally ^\" or 17"^ walls, 
which also support the floor?*. The facades consist of highly 
ornamented brick sMilh with ti gray cementine finish resembling 
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CITY HALL. ^L•AIlist(•^, L;irkin anc] Leaveinvortli Streets. Tliis iiii])().siii«; striKliin' covered ii lar^i^e triangular 
block, and wa.s built bv the city at an expense of $7,()()(),0()().00. Practically all the damage was wrought by the eartlujuake, 
and was due to poor workmanship and an inferior grade of lime mortar. Fire subsequently destroyed all that was combustible 
in the debris. The steel work is badly deflected and distorted owing to improper protection. The fire-proof floors were of 
stone concrete of poor quality on corrugated iron centres. Many of the floor arches have failed. The building is wrecked 
and will be a total loss. The Hall of Records, an annex to this building, the dome of which shows behind a secondary tower 
on the right-hand side, was but little damaged by the earthquake. The interior, however, was completely fire swept, leaving 
nothing but the shell remaining. 
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limestone. The base is of granite to the water table. The orna- 
mental cornice is of metal. 

The fire-proof floors are of brick concrete in the form of 
segmental arches resting on corrugated iron centring. In the 
large rooms, the steel beams supporting the floors are 24" deep 
and spaced T ft. apart. The thickness of the concrete is gen- 
erally 6", the top surface being parallel with the soffit of the 
arch, and leaving about 12" of the upper part of the web and 
the upper flange of the 24" beams exposed. 4" x 6" wood 
stringers were laid parallel witli and on top of the floor beams, 
and 4" x 4" wood sleepers were laid over the stringers at 2 ft. 
centres, the finished wood flooring being laid over the sleepers. 

The ceilings throughout, except in the basement, consisted 
of about No. 27 sheet iron supported at the under side of the 
beams by 1" x l^^" angles at 2 ft. centres, the latter being at- 
tached to the beams by special clips. This sheet iron was 
formed or crimped so that slots about l/>" wide and of dovetail 
section faced the under side and aff'orded a key for the plaster. 
In the basement ceiling the soffits of the beams were left exposed. 

The roof was supported on light steel framing, the spaces 
between supports being spanned by concrete slabs 2" in thick- 
ness resting on flat corrugated iron. A fill of good quality was 
laid over this to grade the roof and level off* the surface to the 
top of the steel members. The halls and public spaces were 
finished with glazed tiles. 

The Hall of Records is located within about 100 ft. of the 
City Hall and connected with it by a covered walk. This annex 
is a circular building with a large ornamental dome. Several 
galleries, with floors about 20 ft. wide, were built around tlie 
outer wall of the building. This floor space was divided by wood 
stud and wood lath partitions into small alcoves or rooms. Ac- 
cess to the diff*erent galleries or floors was secured by two wind- 
ing stairwa3\s, the space in the centre remaining open and 
forming a large rotunda under the dome. 

Effects of the Fire and the Earthquake: 

Almost the entire damage to the City Hall was caused hy 
the earthquake. The greatest injury to the walls occurred on 
the west side of the City Hall Avenue front and the south side 
of the Larkin Street front. The entire upper portion of the 



outside walls was overthrown, causing the roof to collapse and 
wreck the southwest wing of the building. A large portion of 
the third story walls and parapets was overthrown in the other 
portions of the building also, distorting and wrecking sections 
of the roof, the debris of which broke down large sections of 
the flooring underneath. The debris of these heavy walls is 
lying on the ground around the structure, some of it consisting 
of large sections of the wall weighing as much as several tons. 

The large ornamental colunms of the exterior consisted of 
cast-Iron pij)es of !(." metal filled with a poor quality of brick 
concrete. Many of these colunms fell and broke in small sec- 
tions. A chimney on the west side fell Inward and destroyed 
several sections of flooring in its path to the cellar. 

An examination of the mortar used In the brick-work of this 
building discloses the fact that It was lime mortar of ordinary 
quality. 

The floor beams throughout are badly deflected by the heat. 
This was caused by the large amount of wood-work in the floor 
finish, and the fact that there was no filling between the concrete 
arch and the wood flooring to protect the up[)er portion of the 
floor beams. The avc^rage deflection of the steel beams, in the 
large rooms where the spans are a{)proxhnately 40 ft., is from 
10" to 15". There are numerous failures of the floor arches 
where there was no aj)parent load supported by them. The 
sheet-iron centres when heated aff'orded no support, and the 
concrete arches being of poor quality, when the beams deflected, 
dropped out. Wherever any debris fell on these arches from 
above, failures almost Invariably resulted. 

The sheet metal and plastered ceilings dropped away quite 
generally from the supports and fell to the floors below. All 
the ornamental work is badly damaged and much of it is down. 
Very little plaster adheres to tiie brick dividing walls in the in- 
terior. The glazed tile floor finish of the corridors is warjjed 
and cracked, and all the glazi^l tiles are loose, but most of them 
are whole. The cast-iron and marble tread stairways through- 
out the building are little damaged where they have not been 
wrecked by falling debris. 

The Hall of Records annex was only slightly damaged by the 
earthquake. A small section of the outside wall at the third 
story level on the west side was shaken out, and a few small 
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crapks appear in difForent places in the outside walls. The m- 
tL*rior of the hiiildin|T, however, was fire swept » ami nothing 
reniftins on the main floor or the gallery floors but plaster and 
fishes, tlie wood stud and wood lath partitions having com- 
pletely disappeared. 

Comments: 

This building, crtctcd by the City and County of San Fran- 
cisco at a cost of :fi7^()00,000 by day*s labor, is a complete 
wreck. The walls arc in ruins. Wliat is left of the metal 
frame can only be disposed of as scrap. The only portions of 
the building' that remain in fair condition are those sections of 
the stair way '^ wliich liave not been dainii^ed by falling debris. 
The fomnhilltms ean jinjhaljly be utili/td for \x new building. 

The damage to the Hall of Uocords can be repaired and the 
building re.^torcd. 



Union Ferhy Building, 



Foot ot WatksK SLr«eL 



A, rid» BJiowJfr Arctill*ct. 



Stat a of CiurnoHiA* O-wrn'r 



DetaUs of Constrncimn: 

This l)uilding is a large three-story structure, approximately 
UK)' X 600', with a ten-st^ory tower It is used, as tlie name 
implies J as a depot for all the frrrics. The Market Street 
facade consists of Colusa sand- stone, the cornice being of the 
same material. The floors are supported by cast-iron columns 
and steel girders and beams, the tower having a steel skeleton 
fFame. The walls jire self-supporting. All the walls and 
columns rest on pile foundations. The first floor is supported 
by groined concrete arches springing from concrete piers 
founded on cluster piles. 

The concrete floors above the ground level are of the ejtpanded 
metal, flat arch type» consisting of a flat shib of concrete with 
S'' diamond mesh expanded metal imbedded near the under sur- 
face. The spans wilt average about 7' 6^' between beams*. The 
floor finish at the ground level is of cement, and in the second 
story corridors it is of terrazzo and mosaic. In the other parts 



of the building there are wood floors with sleeper* and ulecpt'r 

filL 

There was no fire in this building. AU the damage was 
wrought by the earthquake. 

Effects of t}i£ Earthquake: 

Small areas on the east and west sides of tlic tower under the 
clock wore shaken out. The middle section at the top of the 
south wall, about 8' x 40' in area, fell out, breaking down the 
shed below it. The large steel flagpole on top of the tower was* 
permanently bent. Tile driveway openings in the north and 
south wings have the side piers badly cracked. The piers of 
the arches south of the central section and south of the southern 
driveway are spalled. The tower walls are damaged so that five 
stories will probubly have to be taken down and rebuilt. 

The street surface at the N. W. corner settleil S', cracking 
the asphalt pavement and carrying down a large section of the 
sidewalk. The interior ]>iastering and other finish is slighth 
damaged. 

Camments: 

The Ferry Building is located tni filled-in ground and on the 
water front. C^arefuJ observations since the earthquake have 
shown that its t'ffects were mucli more violent jind disiu*trous 
on filledin ground than on tirighml sioih The wonderful man- 
ner in whieli the Ferry Building withstood the efTects of tlic 
earthquake must be ascribeil to the stability' and excellence of 
its pile foundations. 

Very little structural damage was sustained by this biiildin|^, 
and its complete restoration w*l11 be readily accomplished* 

Globe Mills, 



W. K. KitLLi 






Archltf^t. 
Dt'ttiils of VouHfrtu'tiou: 

The main Mill Building 15 four stories in height. The wall* 
are of concrete to the ground floor level and of common brick 
above. All the walls are bearing wall.s. The metal frame con- 
sists of cast-iron columns and steel girders and beams. 
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The firc'profjf flciors arc of .stone concrete flat slabs rein forced 
with ^4^' rods, spfiCL-d 1^'^ jifmrt. Tlie soffits of llu' beams and 
girders iirc uii protected. Tlie t'li^t-iron foliuiins are also un- 
protected- Tile floors are finished in cement. 

The roof connistii of steel fratniiig covered witJi corriigtitcd 
Iron and supported by large trtissc!^. 

Connected witli the main building was a htrge two-storj warc- 
fiouse on the east side. The walls of the wareliouse are of con- 
crete to the second floor k'vel an<i of brick jibove. The roof was 
supported on trusses, and was siniil^ir to tliat of the main huihl- 
ing. The span of tla- trusses ^vas about GO ft. 

The floors were flui^ihed in cement, the lower floor restinfif di- 
recti}* on the ground. The second floor was of the expanded 
nictaU flat sjlab type, of stone concrete, the spans bein^ about 
5 ft. Tlie columns were unprotected and the soffits of tliu gird- 
ers and beams were also left exposed. 

Effects of the Fire ami the Earthquake: 

Thc^ walls of the main Mill Building arc but little damages J, 
a few cracks having been developed by the expansion of the 
unprotected sti-el-work. The [nortar used was probably gauged 
with Portland cement, as it was of better quality than the aver- 
a|xe inorlar usefl in much of the brick -work that failed elsewhere. 

\n the east side of the buihiing, wIutc htrge bins and ma- 
chin cry arc located, the floors at tin; different levels are omitted 
in numerous places, the bins exb-nding tbrougl) several stijries. 
In this room, nine columns buckled and were being replaced at 
til** time the building was inspected. A number of floor arches 
had been renNived in order to get access to the connections in 
ntaking thc^ repaint. The roof trusses on the south side of this 
icction of the building are badly distorted by the beat, and 
three columns have been deflected. 

The WM rehouse wiis completfjy filled with grain on the ground 
floor and flour on the secon<l floor. This produced a fire of long 
dundton and considerable intensity. The roof trusses over the 
second floor w*ere soon heated and failed* pidling in the brick 
walls and causing the wreck of the entire building, 

CommeiitM: 

The good condition of the walb of the main Mill Building 



is probably due to the superior mortar u>^ed and the fact that 
the entire building is fouiukd uptm solid rock. 

Had the cohunns in this buihiiiig Ijeen protected, it wouhl 
hjLVc probably resisted the fire successfully and sustained no 
structural danvage. 

The total wreck f)f tlie warehouse, where the large roof tnissea 
nnd other structural steel members were unprotected and where 
large quantities of grain and flour were stored^ could have been 
anticipated. In a huililiug of this character, the most efficient 
protection that it is possil)le to provide Is necessary in order 
to avoid destruction in case of a fire. The window a rid door 
openings of such wurehouses sliould be specially safeguarded 
against Are. 

TivoLi Oi'KKA HorsK, 



S. W. Cor. WAsnn Alirl l^Ji)|^ i^ti'««tjt. 



SflEU h Sillr^A, Arclili^eth, 



Muh. EiiNfsiTJ-M: KimuNq. OwiHT. 



Dtfaih of Conairueiion : 

The Tivoif Theatre is three stories in heiglit at the front of 
main en trance. All tfic exferJor vralls ^ire of brick, the front 
liaving a highly orruniieidal treatment with a ctMnentiru^ finish* 
The cornice is of galvriiiized iron. The entnincL* lobby and 
lounging rooms above are of fire-proof construction. The aii- 
ditf>riun>, balcony, grdlery, stnge and dress*ing rooms were of 
wood cimst ruction, supported by steel eolunms and framing. 
Tlie roof was also of wood construction, covered witli tin and 
supported by large steel trusses. 

The fire- proof flwirs in the front portion of the building are 
of the flat slab type^ of cindt-r cr>nrrete, the spans iatM^een the 
beams being 5 to 7 ft. The* partitions in this part of the build* 
ing were of the double, hollow, expanded metal lath and plasti?r 
type. The cohunns throughout were protrcted by expanded 
metal lath and three coats of plaster. An expandc*d inetjd lath 
and plaster cell ing \m\a rrect*d under \hv various floors uad roof 
throughoid. 

Effects of the Fire (unf the Earlhfptftke: 

The audi tor iuu) portion of the building is completely wrecked, 
the steel-work being twisted and warprd into all manner of gro^ 
tewque shapes and in strewn in a tungletj mass all over the ii\- 
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TIVOLI OPERA HOUSE. Showing the ruins of the auditorium and stage portions, which were of non-fire-proof 
construction. The floors and finish were of wood, the floor loads being carried on steel framing and bearing walls. In these 
ruins were evidences of the hottest fire noted in the burned district. Expanded metal lath was incinerated. Latticed angle 
column sections and light trusses were blistered and burned so that they parted, J" metal being reduced at the fractures to the 
thickness of ordinary pasteboard. The three-story entrance portion of the building is of fire-proof construction and remains 
standing. 
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t prior at the ground level. Two of the rear walls are over- 
thrown, and Irtrge portions at the top of the remaining walls 
have also fallen down. The front portion of the building, 
which was of fire-proof construction^ remains standing, every- 
thing combustible within it having been consumed. The fire- 
proof floors art? unfnjuredj except small portions adjoining the 
wrecked section, which were damaged by falling dSbris. 

Comments: 

The large amount of wood- work used in the construction of 
the non -fire-proof portion of this building, and the maimer of 
coTistruction, furnished favoral>le conditions for an extremely 
hot fire. 

Large quantities of the light iron castings of the seats were 
fused* Light latticed channel columns were blistered and scaled 
in numerous places, so that little of the original section remains. 
In one case tlic column section was completely severed, tlic edges 
of the burned sections being no thicker than ordinary paste- 
board. These phenomena would indicate temperatures of ^200 
to ^500 degrees Fahr., which is as intense a heat as was ob- 
served anywhere in the burned district. One of the curious 
phenomena observed was a large quantity of wire glass, which 
had evidenKy l>een used in the skylight over the stage. This was 
fu iicd and fell over the twisted and distorted steel -work in very 
interesting and weird shapes, some of it hanging in shreds and 
swaying in the wind, resembling the gray moss on the live oaks 
in the South. 



LiKDA Vista Apartment House, 



H. K, Uir, Tort eb4 Joom Stneba, 



M, J. Ltow. Areblti'ct. 



I It A AC r^tRUBH^ Owner. 



Tliis was a steel skeleton frame building wJtIi curtain walls 
and was used as an apartment house. It wa^ approximately 
25 X 70 ft. in plan. 

The fire-proof lloors were of the Ro eh ling System B, or flat 
flkb type, tbe spans between tlie beams being from 7 ft. to IS ft. 
The columns were protected by light steel furring and wire lath 
covered with thn^e coats of plaster* Flat lioebhng wire lath 
and plaster ceilings were erected underneath all the floors ex- 



cept in the baseinent, where the beams and girders were pro- 
tected with crimped wire lath and cement plaster. The finish 
of t!ie floors was of wood on wood sleepers and sleeper fill. 

Tliis building passed through the earthquake without any in- 
jury whatever, but when the fire approached the section in which 
it was located it was dynamited hy the authorities and over- 
thrown* All that was combust ihlu in the debris was subsequently 
consumed by the fire* 

A careful examination of the piers in the basement shows 
that all of tliese have been bulgt^*! outward froui tjie centre iif 
the building, indicating that the hi'avy cliarge of dynamite was 
probably discharged near the centre of the building in the base^ 
mcnt, 

Sua-STATIONS, San Fuaswcisco Gas and Electhic Compakt. 

EIGHTH STREET SUB -STATION, 
Eiist SI4e of I'llBbth Slr^pl, rii>tir MtMHi^n Strat^t. 

Details of Constructurn: 

This is an old style, three-story building, Hl>oyt S5 ft, x 70 ft, 
in plan. The walls are of brick and are bearing walls. The 
second floor is supported by cast-iron colunms and steel fram- 
ing. The third floor and roof are of wood construction. 

The concrete floor at the ground level rests directly on the 
ground except the part over the tunnel for cables, which is of 
the fiat slab type of stone concrete. The floor arches of the 
second floor are also of ntone concrete, but segmental in formn. 
The floor finish of tlie first nnd sL'cond finors is of cement. The 
cast-iron columns and the soffits of the beams and girders are 
unprotected. 

Effects of the Fire and the Earthquake: 

There are earthquake cracks in all the walls. The third floor 
and roof burned off, causing the upper portion of the walls all 
around the building to fall away. The nnind cast-iron colunms 
in the first story are Imdly deflectt*d^ but sit ill Eiupport the floor 
above* The cement floors arc in gnod cnnrlition, and the cement 
finish h but slightly damagctl. 
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LINDA \ ISTA APARTMENT HOUSE. Southeast Corner Turk and Jones vStreets. Showing llie total destruction 
of a nine-story, steel skeleton, fireproof building by dynamite. This building withstood the earthquake without damage, and 
was dynamited by the authorities when the fire threatened this section of the city. The Roebling cinder concrete floors were 
of the flat slab type, and the partitions were of Roebling wire lath and plaster, finishing 2'' in thickness. The fire subsequently 
consumed all that was combustible in the debris. 
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MISSION STEEET SUB-STATJON. 

MlHi^Lan Stiwt, ii«ir Third Stnwf. 

This is a tbrce-fttory Imek buildin^^ almost a dupllfute in size 
and .style of tlie EigliHi Street Sub-Station, the details of con- 
stniotion btnug identically tlic same a.s that building. 

The wor*d roof of this building was consumed, and portions 
of the tfjird-story wall are down. The concrete arches of the 
first and second floors roniain in first-class condition. The brick 
walk are in good condition, there being only a few slight earth- 
qiiakt" cracku visible. 

HYDE STREET SUB-8TATWN. 

Tlf*ic Sltwt, hrtwwn McAlUal**!' Strwt mniX aoM*a Gate Avenue. 

De tails of Const met mn: 

This is a two-story building, about S5 ft* x 60 ft. in plan, 
nie front consists of cast-iron ornamental columni? and glass 
for tJiu first story and prt'sse*! red brick for the st^cond sitory. 
The side.s and rear walk art of conunon brick and are Iwaring 
walls. There are window openings only in the front and rear 
walls. The first floor h of concrete and rests directly on the 
ground, except n siuall portion over tlie cable tunnel. The second 
fhior is support e*i by steel beams and girders and cast-iron 
columns. 

The fire-proof floors over the cable tunnd and at the second 
floor levi'l are of the e\|KUulefi metal » flat slab type of cinder 
concrete alioiU ¥' m thickness. The sioffits of the beams and 
girdiTft are protected by expanded metal lath and plaster. Tlie 
cAst-iron colli nm« were left exposed* 

Effects of the Fire and the Earthquake : 

The front i^ but slighUy damaged. The wood roof has dis- 
appeared!. There is apparently very little earthquake damage 
tu the walls. The exposed cast-iron columns have been badly 
deflected by the heat. Tlie concrete floor arches are in good 
condition* In a few spots the expanded metal is exposed on 
th* under side of the concrete. 

Com men tit: 

The tJirec sub-stationH atajve described are of Kimilar con- 



struction. All of these buildings would have developed excellent 
fire resistance had the rooffi and upper floors been of fire-proof 
construction, with the openings protected by fire- proof bar- 
riers. The structural steel and cast-iron columns should also 
have been protected. 

ClAUS SpgKCKELS OR CaLL Bull.DlNG. 

B. W. Oor. Thirtl and Market Strpi^fii, 
Rbid Bbo«., Arcbltvcti. Cuufl i^PEHOKVT^t Oinwr. 

Detaih of Const met ion: 

The Spreckels or (jill Building is the tallest, most conspicu- 
ous and most celebrated building in San Francisco. It is an 
office building nineteen stories high, and is the publication oflice 
of tile San Francisco CulL It was erected in 1897. 

The fa^-ades consist of gray granite to thi; water table and 
Colusa sand -stone above. The cornice is also of sand -stone. 
The dome is ornamented with terra cotta and is roofed with 
copper. 

The metal frame is of the steel skeleton type, resting on gril- 
Inge foundations, the walls: being curtain walls. The founda- 
tions are very elaborate, projecting considerably outside of the 
bniiding line and resting upon compact sand. 

The fire-proof floors \u the lower stories are of the flat slab 
type, of cinder concrete^ 17" in thickness, without any reinforc- 
ing metal. The under surface of this slab is ft'' below the soffits 
of the bcHms, which are prott-cted by filling the slot under the 
beam with plaster flush with the concrete. Above the seventh 
floor the arches are segmental hi form, 7" thick at the crown, 
without metal reinforcement, and with fiat wire arjd plaster ceil- 
ings underneath. 

The hall partitions are of hollow tile blocks fi"' in thickness. 
The other partitions, the wall furring and tlit- column covering 
are of 3^' hollow tile blocks. Tlu^ floor finish is of wood laid over 
wood sleepers and sleeper filh The lialls are finished in mosaic* 

Effects of the Fire and the Earthquake: 

The entire Third Street fmnt of thi* building i« badly dam- 
aged by the fire, the windtnv opening!* of the first fttory heing 
iipalled the nujst. The south fnjnt (which ronJUiKts of brtck for 
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EIGHTH STREET SUB-STATION of the San Francisco Gas and Electric Co. First Story. Showing the 
condition of the unprotected cast-iron columns, switch boards, machinery, etc. The segmental stone concrete arches of 
the second floor remain in good condition. This view is typical of two other similar buildings owned by the same company 
in other p^rts of the city. 
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four stories, where it adjoined another building, with sand- 
stone above) is also badly spalled around the window openings, 
but it is not as much injured as the Third Street side. The 
Market Street front is in good condition, a few of tlie window 
openings only being sh'ghtly spalled, those on tlie west side 
having suffered the most. The west front of the building is 
considerably more damaged than the Market Street side. The 
window openings are spalled and the veneering of tlie surface 
is cracked and spalled in spots. There were no earthquake 
cracks observed in any of the walls. 

The levels on the water table show that the foundations re- 
main perfectly level. The greatest variation of the walls from 
the plumb is at the northeast corner, where the Market Street 
front leans to the south about 1". 

The steel skeleton frame and the concrete floors throughout 
are uninjured. The hollow tile partitions failed quite generally, 
and about 40 per cent, of the blocks have fallen down. The 
wall furring and the colunm covering is considerably damaged 
and has partially failed in many ])laces. The column ])rotec- 
tion, however, fulfilled its object sufficiently to prevent any 
column failures. 

It was noted that the hollow tile partitions and colunm cover- 
ing in the stories below the seventh floor, where they were built 
between rigid surfaces toj) and bottom, were in much worse con- 
dition than in the upper stories, where they were built to the 
under side of the wire lath and ])laster ceilings. Most of the 
partitions which remained standing in the lower stories were 
badly cracked and damaged, some of the Injury })rol)ably being 
caused by the earthquake. 

The wire lath and plaster ceilings in the u])per stories are 
generally in good condition, most of the ])laster still adhering 
to them. The suspended ceilings in the corridor around the 
elevator shaft, on account of improper fastenings and their 
being built into hollow tile ])artitions, failed in nearly every 
story. Some of the ornamental furring and wire lathing in the 
club room of the San Francisco Club on the seventeenth story 
failed also on account of insufficient supports. 

In the sixteenth story cafe and in the billiard-room, the orna- 
mental furring and lathing remains in good condition. In the 
nineteenth story considerable steel-work is exposed. This part 



of the building evidently was never entirely finished. There 
was, however, little of a combustible nature to burn in this story, 
and consequently there is no apparent damage. 

The cast-iron and marble tread stairway in the lower portion 
of the building was completely wrecked by falling partition 
blocks and other dchr'is. The elevator fronts throughout are 
distorted and bulged, and the framing In the shaft is deflected 
and out of line. The mechanical plant in the basement is only 
slightly damaged. 

Covimcnts: 

Ever since this building was erected, it was j)re(licted that in 
the case of an earthquake it would certainly be wrecked or over- 
thrown. The magniflcent showing which it made is a great 
triumph for engineering skill, and should inspire confidence in 
this tyj)e of building. The slight variation of the walls from 
the ])lumb is no more now than It was before the eartlKjuake. At 
any rate, observations do not indicate that there has been any 
permanent dlsplacenuMit of the foundations or the walls. 

This Is one of the few buildings in which provision was made 
for the vertical pipes, which are carried through separate ducts 
and not along the colunms inside of the colunm [)rotection. 

The repairs to this building will be quite extensive on ac- 
count of the damage to the exterior, especially the Third Street 
and south fronts, which will probably require com})lete renewal. 
The Market Street front can probably l)e repain^d. In the in- 
terior, the repairs will be limited almost exclusively to the re- 
storation of the stairways, ])artitIons, elevator fronts and finish. 

Bi:r.T, Tin:.\Tui:. 

Soiilh .Si<Io of Miirkot Street. l)ol\v»vn Sevcutb iitid Ki_'litli Strt'fts. 
Ki:ii) r.Kos.. Ar«'liil«'cls. Ciiakmcs N. l'Ki/n»N. 0\vn««r. 

Di'tnUs of Construction: 

This building has a three-story fronton Market Street. '^I'hc 
fa(^ades consist of cream terra cotta ])ress('(l brick, with terra 
cotta ornaments. The rest of the walls are of common brick. 

This building was in the course of construction and had not 
been occupied at the time of the fire. The metal frame is of 
steel, the walls being self-supporting. The fire-proof floors 
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CLAUS SPRECKELS BUILDING. First Story. Showing the damage to the hollow tile wall furring, column 
covering, hollow wire lath partitions and wire lath ceiling. Note the hollow tile debris on the stairway at the left. The stair- 
ways in this building were totally wrecked by hollow tUe and other debris. The concrete floors are in first class condition 
throughout. 



235 



are of the expanded metal, flat slab type, of cinder concrete. A 
ceiling of expanded metal lath and plaster b erected under the 

gallery, balcony and roof. 

Effects of the Fire and the Earthquake: 

The Market Street front has sustained very IRtlc damage. 

The parapet balustrade on the oast side was shaken out, Tlie 
east and west brick walls have a few small earthquake cracks. 
A section about 5 ft, x BO ft, near the centre, on the top of the 
west wall^ was shaken down. The south wall is cracked loose 
from the west w^all at the southwest corner, from the top to the 
bottom, and is separated from it at the top by about S'^ It also 
has a horizontal crack about 8 ft. from the top to the centre of 
the building. The metal frame and the concrete floors are 
uninjured- 

CommenU: 

There was very little fire in this buildings and the interior is 
in good condition* IMuch of the wood finish remains, but con- 
siderable damage has been caused hy .smoke and by eartliquake 
craf:ks to the plaster- work. 

The repairs to the interior will be com i)a rati vely light. Sec- 
tions of tlie walls will require reconstruction, but the complete 
restoration of the buikling should be speedily and easily accom- 
plished, 

Jackson Bbeweev. 

N, E. Cor. EI^Ti^ntb and Falmin Stret?ta. 

Detuih of Construe twn: 

This building was in the course of construction. The out- 
side walls of common brick had been carried up to the second 
and third story levels. The walls were bearing walls. The floor 
loads were supported by cast-iron columns and steel framing. 

The ftre-proof floors consisted of segmental stone concrete 
arehefi without reinforcement in the east extension, and flat slab 
type concrete arehes, reinforced by iVi^'x^Vii" rectangular 
mesh fencing of No. 16 wire In the main building. 

EfffctM of the Fire and the Earthquake : 

Practically all the damage to this building waR wrought by 



the earthquake. A large portion of the walls that had been 
finished was shaken down. The support of the beams being 
thus removed, the steel work failed, and many of the concrete 
arches dropped out, 

A peculiar result produced by the earthquake was obser^'ed in 
the central portion of the building at the tliird floor level, where 
five beams remain in poi^ition with planking over them, support- 
ing a load of several tons of brick-work that fell on them. Thene 
beams have no support whatever except the angle connection!^ 
to tlie girder at one end, and do not appear to have deflected 
materially, 

Com7iwnts: 

This building is completely'- wrecked. The portions that re- 
main standing will require reconstruction. There was no fire 
damage, except that scaffolding and temporary work has bee0 
consumetl. 

Tlie weakness of the brick walls and the damage to them was 
caused by the inferior lime mortar* 

Wkittet.i. Bun.DiNG. 

Kortb Side of Geary Slrpet* tptwwii Btm-ttim Stn«»t tinO Omnt Avpqiw, 
StiKA A SHEA, A roll I lectin, 0*>. WiiittkIhU Si,, Offnef, 

This is a sixteen-story building in the course of construction. 
It is remarkable, for the reason that the entire steel skeleton 
frame has been erected complete without any walla or fire-proof 
floors. 

The levels on the water table indicate tliat the foundations 
have not been displaced and remain practically level. Observa- 
tiouH on the coluuins do not irrdicak- that they arc out of pitunb. 

There was no conibustiblc material to cause any structural 
damage to this building, except some scaffolding lumber that 
w^as piled on the tier at the ground level. The burning of this 
caused the deflin^tion and warping of some of the beams^ which 
is the only daiimge tliat was observed, 

Tliis building is particularly interesting to the structural 
engineer. The steel skeleton frame, without any masonry or 
floors, had sufficient strength and rigjillty to resist the sudden 
and racking motions of the eBrtlit|uake. 
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JACKSON BREWERY. Northwest Corner of Eleventh and Folsoni Streets. This building was in the course of 
construction and was totally wrecked by the earthquake. Lime mortar of poor quality was used. All the walls were bearing 
walls and were not tied together. Fire did not enter the corner of the building shown in the foreground, but consumed every- 
thing combustible in the rear. Note the five beams at the third story level projecting toward the rear which carry a load of 
brickwork on planking, with no other support than the angle connections to the girder at one end. 
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Butler Building. 

S. W. Gun, Stocklou iinr] Oeurj SJMH'tis. 
a Mil iJfttJii., ArL'hItr4.nil. MJLH. ElfU4 lluTLbB. U'Wuer. 

This is a targo firt^proof building that was in tht course of 

construction at the time of the fire, the stad skek'ton fraiiio 
having been carrltti to approximately the sixth floor level, and 
tlic walls to the* thinl tl^jor levcL No fire-proof floors had been 
installed hefon.' the fire. 

There uus little of a combusitihe character about tliis^ build- 
ing at the time of the frrt*, and wry little damage was sustained 
by it- Some kiiiiher for scaffold ini^j etc., stored on the lower 
flonrs, caused siuifieient heat to warp a few of the floor beams. 
A few rivets in the steel -work were also sheared liy Hie eartli- 
CjUttke. 

Stock House, Alb an v BitEWRitY, 

£■«( Sliiif' of E^l^ljth Stri*ct, tjQtnooD Hurrlhoii And Br^aut Strt^tH. 

The Albany Brewery consisted of a g^roup of bnilding.s, all 
but the Stock House liein^ of ordinary construction, with wall** 
of hrick antl tlie floors and posts of w<joi]. 

In the ?4outhwest eorrjer of the Stock House were several sec- 
tions of Ktone eonci-ete floors between steel beams, and j^upported 
by steel girders and cast-iron cokimns. Tlie concrete floors Vkvrv 
reinforced by iNn, 18, i£'^ hexagonal mesh nettin|^ in some cases, 
and by double No, 14, twisted wire ^^t rands in other cases. The 
top surface of the floors was finished with cement. 

The entire ^rtniji of huildingi? was conKunied, inckiding the 
wood portr<jn of thi' Siock House. The southwest comer, con- 
taining the tire-proof fltnirs of short spans, remains in jyjood 
condition, Init snme of the concrete floors cd" longer spans faileil 
on account of the light reinforcing metal and the fact that it 
WHS not carefullv imbedded in the concrete. 



Srot K House, Wheoex Brewery, 



Oor. tiomljQrtI jiQil TnyU^r Street*. 



ilAJtTK.^ii 4 OorifKs., AnJiltPtrM. 



CiHiUfj? Wi;i5DitN BiUfiwiijfj Co., Owtuprn. 



This is a three-story structure. In the north end the floors 
are of fire-proof construction, and are of the Hoobling system 



B, or flat slab type, of cinder concrete, the spans between the 

beams being about 6 ft. In the south end of the building the 
floors are of wood. The roof o%er the entire building was of 
wood. The walls are of brick and are bt-aring walls. The floor 
loads are supported by cast-iron columns and steel girders and 
beams. 

The wood roof and the floors in the soutli end of the building 
were consumed by the fire. The fire-prtH>f floors in tlie nortli 
end of the building remain in good condition, supporting the 
loads that were originally |)laeed on tlieui, consisting of large 
casks. The upper fire-proof floor also carries a considerable 
quantity of debrh, whicli ft 11 on it wlien the roof was consumed. 

The exterior walls appear to be in good condition and show 
no signs of earthquake cracks, the walls having been well tied 
together with steel rods. 



California Wine AssociATioy Building.' 

Tov^tiseiid Mtrwt. between SWoud and TLIrd SlPtHjU. 

Dv talis of Construct ion: 

A two-story section of a brick building remains standing 
amidst the rtiins of other buildings at this location. The walls 
are l>earing walls. The floor loatls are supported by cast- Iron 
cohmms and steel ginlers. The floor sbih is of stone concrete* 
4'^ tliick, find is supported by reinforced concrete beams at 5 ft* 
centres, extending from girder to ginkT. The columns and 
girders are spaced 17 ft. 6 in, a]>art. Tlie doors in the lower 
story are metal covered, and the windows are glazed with wire 
glass. This building is also known as the Casa Calwa Ware- 
house. 

Effects of the Fire and the Earthjnalr: 

The damage by fire was sniall. A section of the brick wall 
on the east side, near the frtrnt of tlie building, was overthrown 
by the eartbquakei^ allowing one of the steel ginlers supporting 
the reinforeed concrete flooring to drop to the first floor. The 
rein forced concrete floors suj^ported on the other sides remained 
in position, but are deflected about /j". The reinforced concrete 
beams were disrupted and damaged adjacent to tlie girder. 
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CLAUS SPRECKELS RESIDENCE. Soutliwest Corner Clay Street and Van Ness Avenue. The favades of brown 
stone are badly spalled around the window openings. The earthquake damage to the walls is slight. This was the only fire- 
proof residence in the burned district. 
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GENERAL COMMENTS AND CONCLUSIONS. 



Loeatfon of 
Important Structures. 



IN the location of future town sites, and in the construction of huildings and i^ublit? works in California anc 
other regions subject to eiuthquakes. the ^^cological fonnation sliuuld be carefully studied. Locations i^ 
proxinnty to fault lines should be avoided. 

When the locations are controlled by physical or special conditions, as in the cases ol 
reservoirs, water mains, railway bridges, etc., and the erection of such improvement! 
near fault lines is unavoidable, the very best talent and cxi>erienee should be enlisted to prepare suitable an< 
eHicacious designs* 

The fault line of the recent earthquake passes along the west side of the San Francisco peninsula, whid 

renders the location of the city most unfavorable. Si>eciiU attention and care shotild therefore be given to th< 

planning and constriiction of future Ijuildings, in order toav^oid a repetition of the recent daniajxe and destruction- 

The underlying material of the city of San Francisco consists generally of a compact sand atuL in a fei« 

locations, rock. Both of these materials are excellent for founding purposes and well adapted to supj)ort heavj 

structures. The foundations of nearly all the high buildings rested on sand. In all case 
0-- ^™-I^r«- oAit-.i. where the foundations were well designed, they were seldom displaced or damaged 

Sun Francisco Peninsula. , , 

A\''hcrc the soil was soft or liad been artificially filled in, piles were resorted to witl 
success. Wherever the foiuKlations were displaced, they were either poorly designed or were not of suifieieni 
depth to reach stable nuiteriah 

The very extensive damage caused by the earthquake to mason work is, without doubt, due to the pooi 
quality of Hme mortar tluit was generally used in this work. The most accessible supiily of this material i* 

shore or sea sand, which, in the neighl>orhood oi' San Francisco, contains a large 
percentage of loam. It is therefore poorly suited for mortar, and when used, jiroducei 
a mortar of inferior quality. The workmanship was also far from the best in many eases. 
Bonding was not properly attended to and very frequently in the case of brickwork, the bricks were not suitablj 
moistened before placing them in the work. All these details contributed to weakness in the construction anc 
rendered the mason work erected under these conditions poorly adapted to withstand earthquake shocks. 



Cause of th« ixten«ive 
Earthquake Damage. 
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In all cases where a good quality of lime mortar or Portland eement was used, and where the workmanship 
was fairly good, much less damage was noted, and tlie results were always vastly superior to the average work. 
Had first-elass niortiU' or cement been employed, cc>nil)ii\ed with ^<iod workmanship, the injury to ordinary 
mason work would probably not iiave been niure than 10 per cent, of tlve aetual damage. 

AValls tied together witli rods or straps always showed better results than those without such ties, Interic»r 
cross or dividinif walls served also to brace and stiffen the buildings and to distribute the stresses and strains 
induced by the surface movements. Kuildin^s embracing these features, and witliout steel frames, while very 
few in number, were practically uninjured by the eartiu]uake. The I'alaec Hotel is a f^ood example of such 
construction. 

In Chiss B buildings, which were permitted to heiglits of KKJ feet, tlie waits were tied only by the 
anchors of the steel beams which they supported. The instability of these walls and their insufficient ties were 
causes of frefiuent failures in the carthi[nake and resulted in extensive daniaijfe to adjoininyj property. 

A prevailing i>nictice in San Kianeiseu was to employ scIf-supi>orting walls in cnimection with the steel 
frames. These walls were siin[)ly built ai'ound tlie wall colunnis along the building lines- Such walls were 
fretiuently moved away from the steel frames, and in some eases were shaken down or remained in an unsafe 
condition. This is not good practice in locations subject to surface movenieiits. Better results were always 
found when tlie walls were tied at frequent intervals to the columns and to the wall girders* 

Curtain walls* supported by the steel frame, in all eases made the best showin|f and when laid in good 
cement mortar were never injured. 

High towers and chimneys of mason work should be carefully avoided, unless held together by a steel 
skeleton frame. Such structures ])roved to be extremely duu^erous and in\'ariably failed at mid height, the 

u|jper lialf falling to the ground and crushing everything beneath it. Iligli chimneys 
can be built with equally satisfactory results, of steel riveted at the joints and safely 
supported and braced by gny ropes or steel nuls. Ornamental towers can similarly be 
executed in light steel training and reinforced cone ret e. 

The successful manner in which the tall buildings withstood the effects of the carllHjuake was most 
gratifying to those who designed them. These buildings had ne\ er before been subjected to \ iolent earthquake 

shocks, and many architects and engineers doubted their ability to withstand such surface 
'tho^Tln"^ Build rngs^ **' movements without injury. Their very satisfactory behavior under the recent severe 

test furnishes also abundant and conclusive j)roof that the principles involved in their 
design are correct. In all eases when the structural details ^vere designed in accordance with the best modern 
practice and executed with skill and workmaiiship of only fair quaUty, the builduigs passed through the earth- 



High Chimneys and 
Towers. 



MS 



quake without structural injury. Even the tallest buildings, such as the Spreckels, Mutual Savings Bank. The 
Fh)od, The Merchants' Exchange, The Chronicle Annex, the Hotel St. Francis, and others, remain practi- 
cally plumb. The small variations of an inch or less in a height of 100 feet that have been noted in 
the detailed descriptions of the buildings are inappreciable and unimportant. The hiyh buildings of Chicago, 
for example, which have never been subjected to earth(iuake shocks, ,show, in many cases, greater variations 
from the plumb than were generally noted in San Francisco. It is probable, therefore, that the majority of the 
buildings tliat remain in good condition have not been in the least displaced by the earthquake. ^ 

In order to secure imnuinity from earthquake damage for the steel skeleton frame buildings, it is evidently 
essential that the entire design should be rational and well balanced, the parts being so related that the ememhle 
will act iis a unit, and in case of surtace disturliances, move with the surface en masse. 

The exteriors of all the fire-profjf buildiiig.s were more or less damaged by the fire. In some cases the 
damage was caused by flames from the interior, spalling surfaces around the window openings, and in other cases 

the wliole surface of certain fronts have been scaled and spalled by exterior heat genera- 
ted l)v the combustion of other buildings. 

The materials generally used for the facades of the San Francisco buildings w^ere granite from the Raymond, 
California, (juarries and a gray sand stone from Colusa County, In a few buildings brown stone was used. The 

ornamentation w^is freciuently executed in architectural terni cotta. Of these materials, 
the terra cotta i>roved the most refractory. Wlien jnopcrly designed and set in a first- 
cliLss manner, the results are fairly satisfactory » In many cases, however, where the 
cores were large and the shells of the material less than 2 ' in thickness, it spalled and cracked under moderate 
heat. Of the other materials named, granite proved to be the least refractory. It was freciuently damaged by 
the heat caused by the burning of scaffolding that wixs placed in erecting it* At the United States Post- 
Office building nnich of the granite base and co[)ing at the sidewalk level was spalled and injured by the burning 
of trunks and bundles of wearing api>arel, deposited near it by refugees. The sand stone generally developed 
better fire resistance than the granite, but was also badly disfigured when subjected to moderate heat. Of all 
these materials, terra cotta alone, when designed with heavy shells and executed in a first-class manner, is cajjable 
of withstanding the normal conditions which exist in a conHagration, The window heads of the Young Building 
can be cited as an instance where terra cotta devcloi)ed excellent fire resistance, and was properly anchored 
in position. 

Various varieties i)f brick were also used in the facades. A silica brick» stamped with a diamotid enclosing 
the letter S, |)nn ed very refractory and gave excellent results. The buff pressed terra cntta brick next to the 
silica brick dcvekqicd the best fire resistance. The common red pressed brick was also used and gave good 



Mat«rfafs Employed In 



1N3 



d 




SPAT. LED (iUAV SANDSTONK. South side of Post Street, between Stockton Street iind Grant Avenue. 
Showing a portion of tlie front of the Friedman Furniture Store. 
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RUINS OF A CLASS B BUILDING. East Side of Third Street south of Mission Street. Showing the typical 
condition of buildings with wood floors supported by unprotected steel framing and bearing walls. Also showing a badly 
spalled granite column base. 
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results. As in the Baltimore fire, and in everj^ lar{?e conflagration, the common brick develojied good fir 
resistance and was seldom daniasijed by the lieat* When injured from this cause, it was in local spots wher 
abnormally hi^h tenijieratures were produced by special conditions* 

Whenever brick was used for the fti^adcs, the bonding was seldom carefully done. Sometimes metal clip 
were depended upon solely for this pinpose. In must ciises every sixth to eij^fhth course was bonded to th 
backing. There were numerous instances where the bond of the face brick was broken and they were preeipi 
tated to the ^jfround. In future work this detail should he carefully attended to and at least every third or fourtl 
course should be bonded to the backiuij. 

There is, at the present time, a large demand for a new material which is adapted for exterior ornamentatioj 
and wliich is sufficiently refiactory to resist damage when subjected to the heat and other conditions of extensiv 
conflagrations* fl 

Structural steel of standard and conservativ^e design made a good record. When thoroughly braced* m i) 
the case of the Spreckels Building, Mutual Savings Bank, Crocker Building and the St, Francis Hotel, thur 

were no earth* luuke cracks in the exteri<M- walls. Where bracing was not carefully pro 
vided, X cracks occurred in the middle lieight of the buildings, generally in the pier 
between window openings. It would therefore seem essential, in order to provide for the s{)ecial conditions c 
earthtpiake tremors, that the middle section of all high structures should be specially strengthened by braces an- 
tics. The usual practice f»f splicing cnlunms and changing from larger to smaller sections at the same level 
is undesirable and should be avoided in future buildings. Columns of open section are always ]>rcferable, o 
account of their adaption to decreasing loads without changing their outside dimensions and their greater strcngt 
at the splices. Iliveted connections, under the same conditions, always developed greater strength and bette 
results than when they were bolted. 

In the case of distorted steel work, it wiis, in many cases, impossible to determine in what manner th 
connections had been wrenched out of jiosition; that is, whether the angles or lugs failed or whether the rivel 
and bolts sheared; these details, in all cases, being covered up by building materials. In the case of extensiv 
failures in the lower stories of some of the buildings, the debrh surrounded and com|>letely covered the points t 
failure. Much valuable information and data in connection witli these failures will no doubt be ascertained latei 
alter the ol)struct]ons und over- burdens have been removed. 

Cast-iron columns were used in some of the fire-proof buildings and were generall 
employed in the Class B buildings. On account of less rigidity in the methods of Jranr 
ing in connection with cast-iron columns, they should not be tised in high buildiugs in the futtire. Unde 
abnormal strains, as, for example, when columns buckled so as to warp the framing, the lugs fiet|uently snappe 



Cast-iron ColumnSi 



\ U7 




WAREHOUSE. Beale Street, between Howard and Folsoni Streets, occupied hy The Dunham, Harrigau and Hayden 
Company. Showing the effect of an intensely hot fire which destroyed cast iron columns. The metal where the columns have 
been severed is very little thicker than ordinary pasteboard. 
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Comparative 
Temperatures. 



and permitted the framing to fall away and wreck whole sections of certam buildings. For low buildin/xs, in 
eases where tlie eolunins iire to be left exjMJsed, and other special eonditioiLS, Ciist-iron columns may sometimes be 
used to adviLntafjje. They are slightly less atieeted by heat than steel columns when unprotected. 

The burning of the Class B and other lar^e buildings with wood interiors, generally produced higher tem- 
peratures thmi the contents of the fire- proof Iniildinfjs, There were numerous instances in tlie former buildings 

where cast-iron columns were literally burned in two and where light steel members were 
similarly severed. 

The iiunving of neighboring or adjoining buildings^ contrarj^ to popular belief, has 
verj" little or at least no apjirecinble rffeet on the temperatures within the fire-proof buildings. This can be 
understood more readily ])erhaps in consideration of the fact tliat a tem[)erature of 1800 F. can be maintained 
for tour hours on one side of a 12" brick wall before the other side becomes sufficiently heated so that the 
hand cannot remain on it The temjjeratures that test the different materials of eonstruetion and finish in the 
interiors of the fire- proof buildings are therefore those generated within the structures themselves, and the 
results arc entirely inde|>endent of the existing conditions on the outside. 

Tlie intensity of the heat and the duration of the fire in the interior of the fire- proof buildings varied 
greatly, and dejiended upon the conditions of draught and the amount iuid character of the fuel or combustible 
contents. In office buildings and hotels, this fuel generally consisted of the wood finish, the furniture and the 
furnishings. These were generally ignited after the glazing of the windows had been destroyed and the frames 
and sash were burning. Conse([uentl3% draughts were induced whicli fanned the fire, producing liigh tempera- 
tures as long as the fuel lasted. Under normal conditions, the duration of the fire did not exceed 20 to 
HO uiiniitcs at any t»ne i)lace, as in any given room for example. In special cases, as in supply and baggage 
rooms, the dunitioti of the fire was longer; but the conditions of draught in such rooms were generally such that 
the fire smouldered imd did not burn with as intense a heat. The average maximum temperatures attained in 
office antl hotel buildings, as determined by the fusing of metals and otlier phenomena, ranged from L^OO' to 
1900 Fahrenheit. Iti certain spots, where there hai>[)eiied to be more than the average amount of fuel, aiut the 
conditions of draught were favorable, temperatures of about 2200 were sometimes reached. These maximum 
temiJeratures were not prol>iil)ly maintained for more than a few minutes in each case. 

The Teleplione Company's Main and South offices, the Merchants' Exchange, the Spreckels, Aronson, and 
Crocker buildings* and the Hotels St, Francis, Hamilton^ and Alexander were subjected to the severest fires in 
buildings of this type. 

In the store and loft buildings which, in addition to the combustible finish and furniture, frequently 
contained large cpiantities of infiammable stock or supplies, fires of much longer duration occurred. The actual 
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temperatures were seldom higher than those attained in the hotel and office building**, hut the lenjxth of time 
tliat tlie tcmpenitiires were niaintained w;is niiicli greater and in direct pro[)ortion with tlie amount and 
com bust ibie qualities of tlie fuel The Kannn lJuildin<( was subjected to u more severe fire test tlian any other 
of the firc-i>roof buildings, Tlie Sloane, Parrott, Seott, Johnson & Co*, and nulloek & Jones builihngs rdso 
contained evidences of intense and long-continued heat. In a few places, temperatures of about 2300'' Fahn 
were reached, but probably only for very limited periods. 

The materials used lor floor construction in the fire- proof l)Liil<Iint^s were the burnt clay }>roducts and 
Portland cement concrete. The former have been used for fire-[mK)fin*( purposes for thirty years or more, while 

the latter hi\s been emjiloyed extensively otdy during tlie past ten years. An opportunity 
to compare these materials under aiiproximatcly the same conditions occurred in the 
Baltimore fire, but in tiiat conflaifration it so happened that all tlie taller buildings were 
fire- proofed with hollow tile l>loeks* and tlic concrete construction wa.s employe<l only in the smaller and lower 
bank buildings. In the San Francisco conflagration both materials were used in the tall buildings and under 
identical conditions, concrete having been employed in the great majority of cases. 

From the detailed descriptions of the ctJiidition of the two j Materials after being subjected to fire, it is 
apparent tliat tlie hollow tile blocks sustained nuicli greater injury, mider tlie same conditions, than the concrete. 

In all cases where hollow tile was used for flooring, and where the blocks were not 
protected liy a wire lath and ])laster ceiling underneath, they were more or less damaged, 
the injur>^ ranging from the falling away of the soffit shells, exposing the cellular spaces of a few blocks, to 
extensive areas comprising in some c;ises 90 per cent, of entire Ho(jrs. In numerous places the blocks failed 
completely antl fell away from the beams. Wherever extensive tlamagc of this character occurred, the floonj 
remained in a very weak and unsafe condition, necessitating the exclusion of all persons who wished to examine 
the buildings, ^ 

The brittle character of the material also renders it particularly undesiral)le, on account of its inability to 
resist the im})act of heavy objects, such as safes, \aults. etc. In every building where the liollo\v tile floor 
arches were exposed to the flames, and which contained large safes, there arc numerous cases of failure where tlie 
safes have broken through and destroyed the arches in successive floors below them to the basement. 

Wherever a fire of normal intensity and ofone-half hour's duratitju occurred the soflits of the tile blocks 
invariahly fiiiled. The tile slab soffit protection that is usually held in position by the dovetailed projections of 
the skewbacks also failed ipiite generally, falling away and exposing the soffits of the beams and girders. In a 
few i>kces wliere small libraries or quantities of other inflammable materials produced fires of more than on 
hour*s duration, the steel girders and beams, with the soffits exposed by the failure of the hollow tile protection. 
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permanently deflected and will require straightening or re-rolling. Tn such cas 
tennjenitiires in excess uf 2000 Fahr. were reaehed, tlit; hollow tile was greatly injured by incineratiOtj, 
material beeomin^^ inert and sotl so Ihiit it could be crushed by the (infers. 

Whenever the steel work Ijecame slightly distorted, iis when colunuis buckled and settled, the hollow^ 
arches freciuently tell out, their impact breaking down other tile arches below^ them that were not subjected 
the same abnormal c<*nditionii. 

There was no apparent difference in the fire-resistin^f qualities of the side or end construction methods, 
the porous or luLrd-burned materialst or whether flat or segmental in form, but the blocks with heavier sb 
and Avebs generally developed better tire resistance than the lighter material. The best quality of hollow 
that was observed in the buiiied district wtLs that used in the Chronicle Building Annex, which consisted of ( 
constnutitHi terra cotta bhxks, 10" in depth and with shells and weljs |" in tliickness. Even in the ease 
this material, an iiisignidcaiit tire, resulting from the burning ()f scaffolding and a coniiiaratively sniiill cjuantity 
wood trinu caused a number of the soffits to drop aw^iy, necessitating considerable re]>airs. 

The damage to the soffit members of the hollow tile blocks is no doubt caused by the expansion due 
unefiual heating* The under side, wliidi is exposed to the direct action of the flames, becomes vt^vy nuieh hot 
than the other iK)rti(«is of the block which are separated by air spaces of ennsitlendxle si/e. There is con 
quently an innnediatc tendency of the under surface to expand and buckle downward, |)arttcuhirly in the case 
firiit-elass work, and where the mortar joints are sohdly filled with nuntar at the under side. It is probable tl 
if the mortar joints cnuld be kept open for an inch or so from the under surface, there would be less damage 
the soffits in case of Hre, 

AH this damage was caused by tlie fire only, and w ithout the api)lieation of water. In every fire occuit 
in large cities with a well equipped fire dei)artment, water is invariably thrown into the burning buihhngs wl 
the materials of construction arc generally in a highly heated condition. It is well know n that the sudd 
cooling of this material by water when heated to a high temperature is very destructive, and always can 
vastly more damage than fire alone. 

In a few of the less important buildings, such as the stock houses of !)reweries, common rowiock, segmer 
brick arches were used. This is an excellent method for strength, and the fire resistance of common brick 

well cstablislied. It is, however, a heavy construction, and it is difficult to adapt 
efficient protection for the soffits of the beams and girders. Consecpiently where 1 
method was employed* the soflits of the girders and beams w^ere generally exposed* 

In many of the recently published reports of the fire, the concrete floors are all referred to indiscrimin 
as '* reinforced concrete/* In order to make intelligent comparisons and arrive at correct conclusions; 
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necessary to distinguish the different materials as well as the principles involved, me 
eonerete floors, with reference to their fire-resistiii^ qualities, were of three general 
classes: (l) Segmental arehe*;; (2) Short span flat slabs, and (3) lleintbreed concrete eonstruetion. 

In the sei^mentiil arches the entire cross section of the concrete is in compression, and the strength is 
entirely independent of lifjht metal ten*sile elements which in\ariHbIy weiiken in a severe fire test. This type of 
flooring, with well designed conci-ete soffit protection, dc\ eloped tlie best fire resistance. It was used in the 
Hotel St, Francis and withstood the earthquake and fire without damage to a single stjuare toc*t of the large 
floor area. 

The sht>rt span flat slab floors, next to the segmental arches, gave the best results. In this form of 
construction, the slabs are cither very tliick and without metal elements as in the lower stories of the Spreekels 
Building, or are about -t" thick Avith metal elements iiicorpcHated in the concrete. In the I)est exanq)les of the 
latter type, the seetionitl shape of the metal and its position in the slab was largely iuHuerieed by a consideration 
of fire resistance as well as strength. Conseciucntly none of the usual formuhe for reinforced eonerete will 
apply to these methods. When installed in connection with conventional steel designs in which the floor beams 
were spaced from 5 ft. to 7 ft. centres, this type of floor gave satisfactory results. Normal fires caused no 
apparent injury either to the concrete or to the metal lath and cement plaster soffit [)rotection. Even under 
severe conditions, where fires of two to three hours' duration occurred, the soflit )>roteetion remained in position 
and fulfilled its liurpose by j)reventing the permanent deflecti{>n of the steel mendjers. The coucrete floor slabs^ 
under the same conditions, renuiined jmictically uninjured ; a thin layer of the nniterial, varying in thickness 
from y to ^" on the under side, lieing afliected. This amount of the sectional area has no api>reciable eflect on 
the strength or efficiency of the slabs. 

In the Telephone Co. 's main oftiee building on Bush Street, portions of which were subjected to a i>articularly 
severe fire test of at least two hours* duration, a few of the concrete floor arches of the flat slab type deflected 
slightly under hca^'y loiu:ls during the fire. These were subscfjuently tested by uniformly thstributed hnids of 
GOO lbs. to the sijuare foot ; the loads being of sand in i)oxes without bottoms* The deflccti^ni under this load* 
of about .^/\ *^ almost identical witli deflections under the same load imposed on similar constructions that have 
not been suiijected to fire. This woidd indicate that the concrete arches retaiti substantially the same strength 
as tefore the fire, and are practically uninjured. 

In the case of unusually severe conditions, as in the Kamm Building, where fires undoubtedly burned for 
many days, and where the fire-proof floors were subjected to the most severe test in the burned district, the 
concrete floors were not seriously damaged by the heat Sections of the first floor, immediaiely above the 
basement story, where the intense and long- continued fire oeeuiTed, w^ere apparently in good condition, only a 
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thin layer of i" to J" on the under side of the floor slab being affected by the fire. Had there been no colun 
iailures (which caused the wreck of the rear portion of this building), it is probable tliat the concrete floe 
throughout would have remained serviceable, and would not have required renewal 

The concrete floors, of both the sefjniental arch and short span flat slab type, were in all chsgh sufficient 
strong, both at the time of the eartlKjuake arid during the fire, to sustaiu safes and other heavy bodies. No cas 
w^ere observed where safes had broken through any of these floors. 

Liglit rcHiforcirig material, such as wire netting, expanded metal, etc.. especially when exjwsed on t 
under side of the concrete slab, did not show as good results as steel bars of considerable sectional area. 

In several cases, concrete of poor fiuality was originally installed in the work. This tact was determined I 
an examination of the coniTCte where it had been subjected to very little or no fire. Even in these ctises, w^h 
subjected to normal fires* the concrete retains practically all of its original strength. J 

Both stone and cinder concrete were used in the segmental arch and short sjjan Hat slab types of fire'|)ro 
floors. There was no aiipreciable difference in the relative fire resistance of the two classes of concrete. It 
liowever, well known tliat cinder concrete at high temperature does not disintegrate under the action of a fi 
stream to the same extent as stone concrete and, for this reason, it is a superior material for fire-])roof constru 
tion. Stone was used exclusively for the aggregates in reinforced concrete work. d 

The San Fraiu'isco Building Code, prior to the fire, did not legalize tlie construction of entire buildings 
reinff)rced concrete. One building witli reinfcHTed concrete colmnns, girders, beams and floors, and brick wa 
was in the course of coiistruction. There were, huweveiv a number of buildings that contained reinforced concre 
floors consisting of a floor slal), 4 to 1) ' in thickness, supported by reinforced concrete beams between st€ 
girders. Tlie principal distinguishing feature of reinforced concrete as compared with the |)reeeding methods 
the principle nf using light steel rods or bars exclusively in tension and in accordance with rational formul 
The spans between sup|»orts are also generally imjch greater, 

AV'herever reinforced concrete floors of this character were subjected to normal fires, such as occurred 
office buildings or hotels, the deflection of the reinforced beanis was always much greater than that of ste 
beams of the same carrying capacity. ^ 

An interesting demonstration of this fact occurred in the top story of the Telephone Co/s main office J 
Bush Street, where reinforced concrete beams alternated with steel beams at about! ft. centers, carry itig the san 
loads and being exjiosed to the same conditions. This story sustained a severe fire test, a large rpiantity 
eombustible supi*lies being stored in that part of the fmilding in packing cases. The heat generated by this fu 
caused the reinforced concrete beams to deflect badh% and one of them to fail. The alternate steel beams, wi 
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a soffit protection equal to that under the metal of the reinforced concrete beams and cons^istini? of crimped wire 
kth and cement plaster 1 ' in thickness, were unafiected and were not perniancntly dcHccted, 

Injuries and deflections to the reinforced concrete beams caused b}' tire m ere also noted in the Monadnock 
and Marstoii Buildings. 

In Johnson & Co/s Building, where a fire of ^cater intensity and duration occurred, the failure of the 
reinforced concrete beams was (luite general, and no doubt contributed largely to tlae collajise of the sections of 
the building that were wrecked, 

Rei!iforced concrete floors of long span suffered similarly, as was shown in the Kekins Van and Storage 
Co/s building and the Annex of the Academy of Science, where insignificant fires exposed the reinforcing bars 
and caused deflections. 

In reinfijrced concrete flour construction the strength is almost wholl)^ dependent upon the light steel 
tension rods or bars, which economy requires to be imbedded at or near the under surface. In the case of a fire 
the light metal in this exposed i>osition soon becomes heated, and by expansion and deflection disrupts the thin 
concrete covering under it. After the steel tensile memhers are exi)oscd, temperatures of 1200 F. soon cause 
failures. Unecpial heating while in a higli state of stress and strain undoubtedly induced j)owerful tendencies 
toward rupture, and may also be a partial explanation of the unsatisfactory behavior of this ctmstruction wdien 
subjected to normal fires. 

There were a sufficient number of instances of total and jmrtiul failures, and enough tliversity in the size and 
manner of cinijloying the reinforcing material, to fully warrant the conclusion that reinforced concrete, when 
used lor floor construction, possesses relatively much less fire resistance tiian either the segmental arch or the 
short span flat slab types. Its use should therefore be limited to locations subject to moderate heat only. 

The materials used for tlie c*jnstruction of partitions were generally hollow tile blocks and metal lath and 
plaster. Neither of these materials ga^'e entirely satisfactory results. The hollow tile partitions were sometimes 

overthrown by the earthquake and iinariably failed to a greater or less degree in the fire. 
The light steel studs of the metal lath and plaster partitions exi*anded sufficiently to 
bulge or deflect the [lartitions out of plumb in many eases. These partitions, however, remained standing in 
nearly all cases and served a useful purpose as a fire harrier, and to ]>revent draughts. The lioUow tile partitions, 
on the other hand, frequeritly caused the wreck of stairways and damage to the mechanical c(]uipment by falHng 
through the elevator shafts to the basement. On account of causing such damage, hollow tile blocks should not 
be used to enclose elevator and stairway openings, and Mhen so employed they should be reinforced by vertical 
met^d studs, anchored tofj and bfjttom, to ijrevent possil>le damage of this character. 

A bad practice that was frequently follow ed was the erection of the hollow tile partitions from the top of 
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the fire-]iroof floors solidl}^ to the under side of tlie fire-proof floors al3ove, sometimes passing through metal lath 
and plaster teilin*fs* The advaiitajLje uf building the |>artltioiis only to the wire hith eeiliiij[^?i, which act iLs a 
cushion and allow the partition to exi>aiid, was eonelnsivTly shown in the cases of the Flood and the Grant 
buihlin^s* 

A few ]>artitions of reinfijreed concrete w^re found in several of the fire-proof buildings, but scarcely in 
sufficient quantities to warrant comparisons and final conclusions. In every ctLse tl^y developed ^ood fire resist- 
ance, and remained in much better condition after normal fires of one-half hour to one hour duration than 
either of the two preceding types* The behavior of the reinforced concrete partitions was entirely satisfactory, 
and it is probable that partitions of this type 4"' to (*" in thickness will fulfill all ordinary retpiirements m fire- 
proof Imildin^s. 

One of the great lessons of the conflagration is the necessity of better protection for the steel columns. This 
is i>crhaps the mt>st important new development of the conflaf^ration. All the ordinary and accepted methods of 

colunm protection were shown to be insufficient under the severest conditions. One 
reascm for this is the fact that in San Francisco, buildini^s designed for offices, lofts, 
li^ht manufaclurinii purposes, etc., were frettucntly used as storage buildings for large quantities of inflaniniable 
goods. The coml>ustion of these materials caused fires of greater intensity and much longer duration than any 
tliat occurred in the Baltimore buildings. In the IJaltimore conflagration, buildings that were actually used as 
ofliees were practic^ally the oidy type that were tested. Similarly, the recent llochester fire attacked mainly 
buildings of the oftice type. The San Francisco fire was therefore the only one whicli produced conditions suf- 
ficiently severe to point out the defects and insufliciency of ttie usual i>ractice. 

Various methods and materials for column i>roteetion w^ere employed; hollow tile blocks, 2'', 8" and 4" in 
thickness, were most generally used. Wire lath and plaster w'ere also extensively employed. In the basements 
and cellars, the culunuis were usually covered hy common brick. Concrete was also used to a limited extent. 
Of all these luaterials, cniicrete, wlieii properly ancliored to the columns, gave the best results. Common brick 
aflTord e*iually good tirotection, but unless anchored every 12" to the coluums, do not cling lo them as satis- 
factorily as concrete. A double layer of metal lath and plaster, next to concrete and brick, developed the 
best fire resistance* In all cases where the double thickness was provided, the inner layer was unaffected and 
the structural members were satisfactorily protected. Where only one layer of wire lath and plaster was 
employed, and it was supported by well executed steel furring and anchored to the colunms, it fulfilled the 
requirements under normal conditions that prevailed in offices, hotels and similar buildings. This method was not 
however, suflicient for the more severe recpiirements and fiiiled in locations where fires of long duration 
occuiTcd, 
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W. p. FULLKR BUILDING. Mission ami Bcaie Streets. This was a Class B building. The walls were of brick 
with w^ood floors supported by steel framing. The only part of the building fire-proofed was the columns. These were covered 
with stone concrete, anchored with No. 10 gauge steel wire wrapped spirally around the column at 16" centres. This 
building was filled with a stock of paints, oils, etc., producing a hot, spectacular fire, and causing the total wreck of the 
structure. Note the tenacity of the concrete column protection, which remains in place after the severe fire test and the jarring 
sustained by the columns in falling over. The granite bases are badly spalled, this material being unsuited for carrying loads 
in locations where it is exposed to fire. 
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The }iollow tile blocks which were moic generally used varied considerably in efficiency* Where the 
blocks were erected in a careful and first-clciss manner, with good cement mortar and anchored to each otiier 
with metal ties at the conu^rs, they sometimes fulfilled the requirements under normal conditions, hut were 
frequently damaged and fell away from the eohunns. Where the blocks were erected in iin indifferent manner 
the fiulures were very extensive and resulted in large damage. In numerous instances the !)u!gin^ of pipes 
wittiin the column covering facilitated the faihires: the hollow tile blocks sustaining more damage from this 
cause than the other metluuls. 

Su)>erior results were always obtained when the column protection w^as erected independently of the 
partitions. When one side of the column jirotection wns a iJartition surface and the other three sides were 
simply built annnid tlie cohimn, theVailure of the [uirtition invariably exposed the cohnnn* 

Wire lath and plaster ceilings, wlien erected in a fin>t-class manner, with steel clips of sufficient size and 
strength, luid wlien the latli was applied with a mild steel gjilvanized wire of about No. 18 B* & S, gauge, 

made an excellent showhig. They, in all cases, developed l>etter fire resistance than 
the soffits of the hollow tile fioor blocks, and when used as suspended ceilings under 
inclined roof snrfnecs they invariably gave better results than the H" hollow tile blocks 
that were also used for this puriiose. In uiaiiy cases the wire lath and phister ceilings were the only i>roteelion 
firovided for beams and girders. Under normal conditions, and even in cases where fires of more than two 
hours' duration oecnrred, well constructed ceilings remained intact and seldom failed. Where the ceilings 
actually failed* the supporting clips were of light wire or of poor dcsigfu or a metal lath without stiffening ribs 
WHS employed. Solid rot) stiffening ribs, on account of their considerable mass, add greatly to the life of metal 
l:ith in a fire* 1ti a few buildings copper wire was usetj for secvu-ing the metal latli to the ceiling furring 
supports* The low temperature at which copper wire fuses makes it undesirable for this jjurposc, and was the 
cause (jf numerous fniliu'cs. Steel huMng wire, which retains greater strength in high temperatures* is preferable 
and |>ro\ed iruich more efficient. W^ire fov this purpose sliould in all cases be galvanized to prevent initial 
oxidation wliile the plaster is moist. 

The good behavior of well executed ceilings of this character, warrants their continued ase. In buildings of 
the office and hotel types, such ceilings afford sufficient protection for the soffits of the floor beams. 

Portable safes and small vaults gave very unsatisfactory results. In many of the large office buildings, 
particularly those of Class H construction witli wood floors, fires of sufficient intensity occurred to incinerate the 

contents of the largest safes. Many of these were of standard makes and supposed to 
be sufficiently fire-resisting to ijreserve their contents, the walls being in many cases 
8 ' to I'i" thick and filled with composition non-heat-conducting muterials* One of these large safes, in the 
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VAULT of the Bancroft -Whitney Publishing Company. In the rear of a building on California Street between 
Kearny and Dupont Streets. A Standard Underwriters' metal covered door separated this vault from the basement of the 
building. The fire destroyed the door, igniting the contents of the vault, causing the total and partial failure of the 
cast-iron columns, and the failure of a section of the concrete arches supported by them. A double fire-proof barrier in 
the door opening of this vault would probably have saved the contents. 
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tllnKSsley Building, became heated to such a degree that not only were the paper contents reduced to black ashes, 
but silver coins were partially fused, entire packages or rolls of 20 silver doUars being fused together into one piece. 

In many of the fire- proof oHice buildings, where fires of nmcli less intensity and shorter duration occurred, 
a majority of the better makes of safes preserved their contents in a fairly satisfactory uiaruier. In must of 
these, however, the pa|>ers were scorched and discolored, and in some cases destroyed. There were very few 
instances where paper documents were preserved without injury. 

The small steel \ aults that were protected by hollow tile blocks or wire lath and [jlaster also failed in the 
majority of cases in the fire-proof buildings. When subjected to more severe fires than occurred in these 
buildings, the contents were always destroyed. Large \ aults, with brick walls 13" or more in thickness, w^ere 
more successful, tmd when etiui|3|)ed with double steel doors, in all eases preserved the contents in good 
condition. Several s[)ecial vaults, with reinforced concrete walls 4" in thickness and double steel doors, also 
preserA cd their contejits. It is therefore safe to conchide that a well constructed lault offers much more security 
for valuable (hicunjents, money, etc., thafi tlie best makes of i>ortal)le iron or steel safes. For office building 
requirements such vaults should be built of reinforced concrete not less than 4' or 0" thick, or of common brick 
not less than 8" thick, and Cfpiipped witli double steel doors with an air space between them. 

Portable iron safes must he considerably improved in tlieir fire-resisting quiilities before they can be 
depended u[>on to jircser^ e their contents in a couHagratiou such as is likely to result in the combustion of the 
contents of ordinary office buildings. 

Metal and metal-covered wockI trim and finish is a decided advantage in fire-proof buildings. The only 
building in which it was extensively emijloyed was in the Kohl {or Hay ward) Huilding. There was ample 

evidence in this building to show that t)ie trim and finish resisted and retarded the spread 
of the fire, frcijuently confining it in the same room containing the windows through 
which the flames got access to the building. Witliout doubt, the entire interior of the 
Kohl Building, had it not been equijjped with the metal-covered trim and finish, would have been fire swept 
ill the same manner as was the Mutual Savings Hank. 

Cement, granolithic, mosaic, and other incombustible floor finish is a most desirable feature in buildings 
designed to be thoroughly fire-proof The wood finish and trim comprise a considerable portion of the combustible 

contents of fire-proof buildings when the wearing surfaces of the floors are of wo^>d* E\ en 

ne^^mbusubie Floor [f the other finish and trim is of wood, an incombustible floor finish separates the wood 

surfaces so that fires of great intensity can rarely occur. In many of the recent fire- proof 

buildings incombustible floor finish has been employed with entirely satisfactory results and without any draw- 

haeks or disadvantages. 
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Metal furring and lathing? for ornamental effects 15* fairly satisfactory ant! usually fulfills the requirenR-nts, 
Well executed work of this rliar^ictcr in all eases remains in place, and was uninjured e\ ck where considtraide 

damage occurred tu the idaster surfaces. It would not seetn necessary to add to the 
expense or efficiency of this work, which fulfills its purpose as loii^^ as the plaster work 
reriuiins intact. 

Wood roofs over fire-|>rofd' huildirifrs are most undesirable- In several instances such roofs caused yreat 
damage, and after their destruction cxjiosed the entire buildini^ to the elements, ^n the Chronicle Buildinu the 

burning of a wcM)d roof, together with the contents of the top story, without dcKibt 
started the precipitation of ID linotype machines which fell throuich the hollow tile floors 
and wrecked the interior of the entire west side i*f the building. W^iod roofs over (iie-i)roof brewery buildiiiifs luid 
over the Sub-Stations of the Siin Francisco Gas k Klectrie Ctj. laruely increased the damage to these structures. 

Under tlie new buihlin^ code, theatre eonstructi(»n in San Francisco will be nuich 
improved. It was a serious mistake to permit woikI construction in large amnsemeut 
buildings of this character. The ruins of tlie Tivoli Opera House are an object lesson even to the uninitiated in 
building constrnetion. 

The resort to dynamite in the etfi>rt to clieck tlic spread of the flames is a (|uest ion able action. In the 
Biiltimore conflagration similar attempts were made to cheek the fire, but withcnit success* (ireat damage 

invariably resulted to adjoining buildings, and the disintegration of the buildings 
dynamited, when there WiLs not sufficient time to renune the ctjuibustihle parts of the 
debris^ served only to make the conditions even nuirc favorable for i^niition and tlie ra|)id siiread of the 
flames. In San Francisco there seems to ha\ e been a lack of good judgment in selecting the buildings to be 
dynamited, for in three crises fire-proof buildings of excellent constructio!i were seleetedi and two of these were 
eomi>letely wrecked. In the ciise of the other liuilding, a small section only was seriously injured^ but con- 
siderable danuige was caused to the parts in close proximity to the cxfdusion. 

The l)uildings of fire-proof construction generally serve as barriers to the rapid progress of the tianies, and 
tlieir destruction by dynamite was certainly a great mistake. 

It is unfortunate that in the large number of fire-proof buildings tested liy the recent conflagration, 
there were so few that had the window o|>enings i>n*tected Avith fire-resisting barriers. 
In the few cases where the tjpenings were protected, the methods varied, and it) 
every instance but one they were incomplete. There are conseciuently little avail- 
able data for comparing efficiencies, but in every instance the advantage of such iiroteetion t** the buihJings 
is clearly ^hown. 
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The Tele phone Co.'s main office on Busli Street was equipped with excellent protection of this charac- 
ter. The front windows were fitted with Kinnear outside corrugated steel roiling shutters, the glazing he- 
hind the shutters heing of plate glass. The window o])enings on the other sides of the building were fitted 
with gravity, sliding, metal covered, inside shutters of good design. The outside glazing was wire glass with 
metal-covered sasli aiul J'ranies, For some uuexphiiued reasoti, the rear door at the southwest corner of the 
building was left unprotected, and proved to be the vulnerable point. As described elsewhere, fire entered 
through this opening and destroyed the entire contents of the buil<ling. 

By far the greatest damage to the window protection was caused by high temperatures within the build- 
ing. The rolling shutters were little damaged, but the uietal -covered shutters were seriously injured in many 
places, and some of the glazing was fused. 

The Tele|)hone Co/s South Office on West IMission Street had the witulow openings of the two lower 
stories protected by wire glass in metal-covered frames, without shutters. This [>rotection was sufficient to 
preserve the contents of these two stories, althougli the building was unoccupied at tlie time that the sur- 
rounding buildings were consumed. The third story, with unj)n}tected ojienings, was fire-swept, and the ex- 
pensive equipment, supplies, etc., were consumed. 

The United States Mint was equipped in the two lower stories with inside folding iron shutters^ which 
were of material assistance in protecting this building against ignition. 

The most remarkable illustration of the advantage and efficiency of window protection was shown in the 
case of the California Electrical Company s buikling, at the northwest corner of F(tlsom and Hawthorne 
Streets. This was a non-fire-proof building with brick walls and wood floors. Although all the buildings 
around it were aimpletely destroyed, this building and its contents were preserved in their entirety by metal 
sash and frames with wire glazing. 

Enthusiastic persons in favcjr of coiu rete construction, and interestetl contractors, have recently imblishcd 
mid disseminated muc*h reading matter advocittiii^ buildings constructed entirely of reinforced concrete as a type 

well adapted to resist earthquuke sluK^ks. Mucli of the information and many of the 
statements so jjubbshed are misleading. It would therefore seem ap|)ropriate and 
necessary to sound a note of warninfr and conservatism to those who contemplate the erection of buildings of this 
class in sections subject to earthquake disturl)ances. 

In typical reinforced or armored concrete buildings, not only the w*alls and the floors, but also the columns, 
girders and beams are built of stone concrete reinforced with steel rods, bars, etc. The radical teatiire of 
doubtful cxpcdiefiey in these buildings is the substitution of reinforced concrete for the steel columns, girders 
and beams which are ordinarily used in the best practice in fire- proof buildings. 
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It is well knowTi that the standard connections in a well executed structural steel design will bear a eoasider- 
able amount of distortion before being dainayed or weakened to any serious decree. It is also a fact tluit in 
nearly every building, excepting only those founded on solid rock, there are more or less settlements in the 
foundaitions. Steel columns frequently settle severul inches without serious cojiseciuences. In the case of a wall 
column the connections of the girders and beams are sliglitly distorted; a few cracks appear in the walls, and 
some of tlie widl material is crushed at the intersection tif the wall girders and the colunm ; but such displac^e- 
ments never appreciably weaken or endanger the structure. Even under the most severe and abnormal 
conditions, such as frequently occurred in the firc-})n»nf buildings of the burned district, where interior enlunms 
settled from 2 feet to 6 feet, the badly distorted steel ctjnncctions still held together and prevented the collapse 
of the steel frame and the total wreck of the buildings. 

In reinforced concrete eonstruetion, however, slight dis|jlaeements or settlements are of vital importance and 
a menace to the safety and integrity of the building. The light rods and bars which are ordinarily employed for 
rehiforcing, Mntl which are anchored in the concrete or simfjly liof)kcd together, lack the positive rigidity, 
strength and tenacity of the standard steel connections, ami would in no case withstand the same diiitortiun 
without taihire. 

It was also eonchisively shown in a number of instances in the recent cfHiflagration that reinff>reed con- 
crete girders and beams under identical conditions possessed much less fire resistance than steel members of 
the same carrying ca}jaeity* 

Reinforced concrete c(»hunns and girders are much more bulky than simitar members of equal capacity in 
steel. In order to adapt concrete buildings to withstand eartlKpiakes, it wonlil be necessary to provide an 
elaborate system of tics and braces, which wtndd not only involve original and untested designs, but would also 
obstruct the head-room with vmsightl>^ structural members. 

The success and safety of reinforced concrete depends wholly u[)on the uniturmly good (jiiality of the 
cement, A single Ijarrel of damaged <ir p(K)r cpiality cement going into the concrete of a column or a girder 
would create a weak si)ot and might at any time cause a fatal and expensive accident. E\'cn under the most 
favorable (conditions ccjncrete girders and beams vary from 10 to 50 per cent, in a<tnal strength when tested to 
destruction. This fact shows that it is not a uniform or homogeneous material like stecL and eonsecjuently it 
is less reliable. 

In view^ of the foregoing considerations* reinforced concrete is not as well ada|>ted as steel for co!imms, 
girders and beams, and should not be used for this purjiose where steel is available. 

The steel skeleton frame, consisting of columns, girders, and beams, has thoroughly tlemotistrated its nhility 
to successfully resist earthquake movements^ and absolute dependence can be placed on it to retain its strength 
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and integrity when subjected to the crucial test. It should be adopted in all cases for the better el 
buildings, and particularly far hotels, offices, schools, institutions, and similar buildintcs that are to be oct 
by hir^fc numbers of human being's. 

Hein forced concrete has a useful and definite iield in fire-proof building construction. The facility 
which reinforced concrete can be anchored to the steel members renders it particularly well adapted foi 
tain wall construction in steel skeleton frame buildings. Concrete also possesses Iietter fire resistance thai 
of the ornamental stones, such as granite, sand stone, etc. Being a monolith, it can be built much tl 
than nmterjals consisting of assembled pieces, which would make it more economicah The complex st 
and strains that (»htain in horizontal beam and slab construction, and the tendency of the dead load to t 
and warp, are wholly eliminated in vertical wall construction. The reinforcing metal can also general 
located in the mid-section, where it is much less exposed to fire. 

Reinforced concrete is therefore an excellent and economical material for curtain walls and partitionj 
will undoubtedly be used extensively for this pur])ose in tbe steel skeleton frame buildings of the fi 
Whether or not it is capable of being executed in a sufficiently ornamental mauner for the facades of th 
buildings is a question which the skill of the workmen and actual practice must decide. 
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THE LESSONS OF THE DISASTER 

111 the preceding pages an effort has been made: (1) to point out those inethotk and details of builihng 
construction whidi developed >^nod effieieney in tlie fire and the eartbiiuake; (2) to call attention to those 
features of construction whicli were eitiier defective or failed to fulfil the rc(|uiremcnts; and (3) to note im- 
portant omissions in the designs. 

By adopt injjf the good, discarding the had and su]>plying the omissions, there sliould, in tlie futures be no 
difficulty in phmning and erecting I>uildings that will be actually fire proof. 

The best modern practice in the design of the foundations, the exterior walls and the steel skeleton struc- 
ture is entirely satisfactory, A few detail*^ can he improved, hut generally these fcatiu'cs of the tall build- 
ings fulfilled the retiuircnients. The prcjljlem of making these structures firC"j>n>of has, liy the recent con- 
flagration, lieen narrowctl down to two principal features or detiiiLs in tlie ctjnstruction; the protection of the 
openings in the exterior waits, atul tlie colnnui jjrfitection in buiklings which are to become the receptacles of 
large quantities of eomlnistihle contents. 

The glaring omission of tlie fire-])roof barriers fur the exterior n]>cnings was the direct and sole cause 
of the damage and destruction to the interiors of ne^irly all the fire-proof buildings. This detail in the pres- 
ent stage of fire-proof construction is of [laramount imptjrtance, and sliould receive special attention in all 
future huildings. It is manifestly idle to claim that any hnilthng is lire-proof so long as tlie window and 
door openings in the outside walls are unprotected by some efficient fire-resisting device. 

The insufficiency of the usual practice in regard to eolmnn protection was sliown in many instances, 
and is an importtnit development of the recent conflagratitm. The definite and exact ini'nnuation on this 
subject that is now availaltlc should be of great value in the economical designing of future Ijuildiiigs. 

To snniniarize and I'ecapitulate, the lessons of the conflagration ynd the eartlK|nakc are given in the 
order of their importance, as follows: 

THE LESSONS OF THE FIRE 

I—Protitt thv OpcningH of the Oittmlr Walls Against the *' Eaicriar Fire Hazard " 

Thitfi is the predominant and most iniportaut lesson of the fire. As in the case of the Ilaitimore fire and 
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other recent conflagrations, the flames weTecomTnunlcated to the fire-proof buildings from the ou 
throiiffh the windows aiul doors. Had suitable deviees been provided in the window and door openings. 
Interiors of tliese buikhngs would have been wholly preserved* and the neeessary repairs would have ^ 
limited to the restoration of the spalling and other damage to the exteriors. m 

There are now available practical devices to safeguard such openings, Metal, or metal-covered fn 
and sash, wire glass glazing arul inside and outside metal shutters are to l>e had in great variety of de 
and finiNh* Similarly, metal and metal-covered door frames and doors are available to jirotect the door o 
m<jfs. The National Board of Fire Underwriters can furnish definite and detailed recommendations 
specific cases. M 

An independent water supply, which can be provided by a tank on the premises, w^ith suitid:)le eqxiipnr 
is also a desirable adjunct to protect tlie interiors of bnildings. 

// — Protect the Columns and Other Important Structural Members in Proportion to the Eequiremi 

The results of this fire have shown conclusively that the ordinary and accepted methods of protec 
columns are insufficient in the case of large stores, lofts, warehouses and similar bnildings whei'e 1 
quantities of inflanmiahle materials are to be stored. Concrete, well anchored with iiiterior ancliors atta 
to tlie columns at intervals of 12'' to 18", showed the best results as a protecting material. 

For office buildings, hotels, institutions and buildings of similar character, a protection 2'' thick of 
material is sufficient A double layer of wire lath and plaster, with an air space between, or 4" hollow 
blocks laid in cement mortar, with the space between the blocks and the column filled solidly with con< 
or ntortar, will alsii fulfil tlie retjuirements. For stores, warehouses, depots and similar buildings, the tl 
ness of the concrete protection should be increased to 4". Common brick 4" thick, laid in cement mortar 
the space between the brick and the column tilled solidly with concrete or ceme!it mortar, will also pro 
suitable protection. For exceptionally severe retjuirements, the thickness of the concrete and the hi 
work slundd be increasetl, respectively, to 6" and 8", 

In all cases, whether the ]>rotectit>n be of concrete, brick, bnll*)w tile blocks or metal lath and j)iaste 
is most essential, in order to insure good efficiency, that it l)€ securely anchored to the colimms at nut 
than four points in the perimeter and every 12'^ to 16" of the length of the cohnnn. If sucli anchors are 
[)rovided, une(|ual heating, the expansion of the column and ahnf>rmal stresses and strains are liahl 
crack the protection and cause it to fall away, no matter how thick or excellent the protecting mat 
may Inu I 

Girders should be similarly and ecjually [jrotected, concrete being the most efficient and readily ad 
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material for this purpose. The beams, while less iniportahr~memberf3 in the steel design, sliould ne\^er- 
theless have a protection of approximately one-haH' that of tlie tohimns and the i^irders in each case. 

Suitable protection should be provided for wall i^irderw in ea.sefs where the soffits are near the heads 
of window npenings. There were many instances where the wood frames were huilt directly against tlie 
under side of the wall girders, the deflection and bulging of wliich eaiLsed considerable damage to the walls. 
Tlie neglect in certain cases to protect the steel framing' aronrul openings in tlie tire-proof floors also caused 
a!)normal deflection and bulging to such an extent as to permit tlie floor spans adjoining tlie openings to fall 
out. The failure of large trusses supporthig roofs, whicli frequently wrecked large portions uf tlie interiors 
of buildings, was also caused by inadecjuate protection, 

III — Use liefreuion/ Materials for the Fu^fides 

Gnu lite, marble, sand stone, limestone and similar building stones again proved unsatisfactory materials 
for exterior ornamentation when exposed to fire. All these stones scaled and spalled anil were in many cases 
so badly damaged as to require entire renewal. These stones ai^ also unsuited ior bases, cohmms, Utitels, 
caps^ etc*, to su]Ji>ort loads in locations above ground where they may be exposed t{* fire. 

Pressed Silica brick and terra cotta brick, made in tlie size of common brick, withstood the fire 
in San Francisco better than anv other ornamental material. Pressed common lirick also proved refractory 
and gave good results. (.)rdiiKU'y terra cotta. with thin shells and webs, while more rci'ractory than the 
building stones mentioned, failed in numerous instances and gave satisi'actory results (jnly in cases wliere 
the material was riiatle and erected with care and where the sIielLs or walls were 2" or more in thickness. 
This material >\hen used should be ])rovi<led witli efficient anclitjrs to hold it in position. 

Common brick when laid in cement n:ortar also made an excellent showing, and can be depended on 
to form a complete and efficient harrier against Are* In all eases where lace brick are used;, at least every 
third or fourtli course should be securely bonded to the backing, 

IV — Select a Concrete Floor Construct ion of liecognized Strength and Fire Itesl^favee 

Concrete floors between steel heams» at 5 to 7 ft. centres, developed excellent and satisfactory fire resist- 
ance. They invariably sustaineil safes and heavy objects during tlie earthquake and the fire, and remained 
in position even in cases of the most abnormal distortion of the steel work. 

Hollow tile, on account (jf its hrittleness and lesser fire resistance* is not well adapted for fire-proof 
floor construction. Wherever this material was exposed to the flames in moderate and normal fires, sueh 
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as occurred in typical office buildings, it was more or less injured, the soffit surfaces falling away and e 
ing the celhilar spaces. On account of its brittleness, safes frequently broke thrtjugh it and fell frnm i 
stories, crashing through successive flrwrs to tlic basement^ sometimes inflicting vast damage to the mc 
ical eijuipnients, 

F — Adopt Reinforced Concrete for Pariilious 

None of the usual methods of partition construction fulfils the requirements. HolloM^ tile blot^k 
variably failefl in the fire, and by falling into stairway wells and elevator sliafts, proved to be exceed 
destructive to tlie stairways and the mechanical equipments in the basements. Reinforced concrete i: 
mirably adapted for partition construction, antl in all the instances where it was used it gave entirely 
factory results* Metal lath and plaster partitions, though liable to be distorted, can be depended upon t 
main standing, and serve as a barrier to prevent draughts and the spread of the flames* 



VI — Never Pcnnit Pipes Inmie of the Column Protection 

The bulging of pipes from expansion, ihje to heating, damaged an<l disrupted the Cijlurnn protc 
in numerous instunccs before it would have failed otherwise. The location of piping in close proxinii^ 
columns is objectionable and exceedingly bad practice. Gases, moisture, etc, from sucli pi|)es are extre 
injurious to the colunms and facilitate fjxidation. A separate inclosure, independent of the column pi 
tion, should in all cases be provided for vertical pipes. 

VII — Provide Metal Treiuh for the StalncayH 

Marble and slate treads in stairways should l>e supjKirted by metal underneath. In many c^ 
the treads of the stairways were simply outline framing supporting marble and slate slabs, the latter wer 
stroyed or broken by the fire, and the stairways rcTidered utiserviceable and ilangerons. If metal tread 
provided underneatli the wearing surface, the stairways will remain serviceable during and after ii fire, 
in case the stone and slate slabs are damaged or destroyed. 




VIII— Provide for the Ejcpatmon of Steel lAntch and MulUom ^^1 

In numertais cases the expansion of steel lintels bulged the walls over the window beads, requirini 

tensive repairs. The vertical steel members for imithons fretjuently deflected and buckled vvlien heated, 



2**7 



d 



niptiiig the niasonn' i'aeiiig and causing it to fall awaJ^ When this occurred around interior light courts 
with a large skyhglit helow, tlie dibris from the mulhons invariahly hr*)ke the glass and damaged the frame 
of the skylight. By provithng suitable spaees at the ends of lintels and expansion joints for the uiuUion 
members, tliis difficulty would be avoid eth 

IX— The FiUiii^ Bchveeu the Fire-Proof Floor Arches and the Under Side of the Fimjihed Floor Should 
Never be Omitted 
In several instances where this space was not filled, and the upper portion of the floor beams l^eing left 
exposed, the burning of the wood floors and other combustible contents generated sufficient heat to warp 
and de fleet tlie beams so as ti> retjuire renewal, straightening or re-rolling. The filling of this space by a light 
incombustilile materiah such as cinder concrete, adds to tlie sound-i)roof tjualities of the floors, and serves as 
a fire-resisting protection tc) the upper j)fH-tions nf the floor beams and girders. 

X — Avoid Li^hi SupporiH and Copper Wire in MeUd Lath and Plaster Ceiling Corii^fruction 

Many failures of the fiat metal lath and plaster ceilings were caused by too iigbt or poorly designed clips 

wlilch supported the furring from the floor l}eams. Failures also occurred on account of the low^ fusing 

point of co{>per wire which was sometimes enijiloyed to attach the metal lath to the furring. 

Sui>j>orting chps for furring sliould be made from not less than 1" x '/s" steel stock and should iKXik 

around both sides of the lower flange of the beams. A mild steel galvanized lacing wire of not less than 

No. 18 E, & S. gauge should be used to attach tlie metal lath to the furring. 



XI~The Sntatl Steel Van Its and Porhddc Fire-Proof Safes. Even of Standard Makes, Proved most Inef- 
fective in Preserving their Cuntetits 
A vault of suitable design and built of reinforced concrete or brick, as described in detail elsewhere, 
tjff'crs better security. 

TUE LESSONS OF THE EAHTUQUAKE 

X 11^ Avoid Locations in Close Pruximiiy to Geological Fault Lines 

XIII — The Fonndation Must be Capable of Moving as a Unit 

In order that the superstrueture may withstand earthquake shocks, it is absolutely necessary that the 



foundation be adequate and stable, and of sufficient strength to enable the entire base of the huildi 
move as a unit. i 

1 
X IV ^ Adopt the Steel Sketeton Frame Method for the Superstructure ^ ' 

Well designed and executed steel skeleton frame buildings withstood tlie earthquake without stru 
injury, and proved superior to all other methods. The superstructure should he securely anchored ' 
foundation, and be sufficiently rigid to move witli it. The necessary rigidity or stiffness is secured b 
ploying suitable bracing, which may consist of knee braces, gusset plates or deej} girder connections, 
niid-height of tall buildings should be particidarly well braced on account of tlie racking temlency i] 
zone. 

The columns sliould extend through two or more stories, and adjacent ones should never be spll 
the same level. Where the columns change in section or in size, great care should he exercised to 
weakness at such connections. Open column sections should be given the preference* 

Cast-iron columns and reinforced concrete columns, girders and beams sliould be used witii cautia 
in comparatively low buildings only. 



XV — The Best Materials and Workmanship Only are Admissible for Wall Construction 

Practically all the damage to the mason work was due to the inferior mortar and poor bonding. 
a good (juality of mortar and tirst-class workmanship, similar damage will be largely avoided in the i 
In the tall huildi ngs curtain walls supported by the steel frame should be employed* In the eonstc 
of these walls, reinforced concrete, which can be readily anchored to the steel frame, is much to be pre! 
In buildings of less height, with self-sup]3orting or bearing walls of brick or stone, the walls should b 
tied together, and cross or dividing walls should be provided at frequent intervals to stiflTen and bra 
stnicture. 

XVI — Avoid High Chimneys and Torirrx of Plain Masonry 

Steel chimneys with suitable linings fulfill all the requirements, and can lie safely anchored and guj 
position. When necessary to. construct high towers, a properly designed steel skeleton tiame should b 
vided, in aU cases, i 
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